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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the amount of 
display data transfer of the plotting related to a scroll 
display, to speedingly perform the display, to reduce the 
power consumption of the display and to reduce the 
number of the transfer cycles for the display data 
transfer between the data drivers of the display system 
which has display memory incorporated in data drivers. 
SOLUTION: The data drivers have scroll display amount 
holding means, display address counters which shift 
display addresses in accordance with the scroll display 
amount and an address converting means. Moreover, the 
device has shift registers 342, which shift the data 
equivalent to one line of the display memory of the data 
driver in accordance with the scroll display amount and 
write the data into the display memory, and data 
selectors 330. The registers 342 shift the display data 
equivalent to one line during a lateral direction scroll 
display. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] A liquid crystal display possessing a liquid crystal panel which has the pixel section 
arranged in the shape of a matrix in an intersection location of two or more data lines and two 
or more scanning lines which are characterized by providing the following, a scanning circuit 
which impresses voltage to said two or more scanning lines one by one, and a data driver 
which impresses voltage corresponding to said indicative data to said two or more data lines 
in response to an indicative data from high order equipment Said data driver is display 
memory which stores an indicative data corresponding to the pixel section arranged in the 
shape of [ said ] a matrix, an address translation circuit which changes conversion of the 
address with the directions from said high order equipment in an address translation circuit 
which changes the address specified by said high order equipment into the address of said 
display memory when an indicative data carries out reading appearance and said high order 
equipment performs write-in control to this display memory A read-out means which reads an 
indicative data of one line of said display memory synchronizing with the Rhine status signal 
A circuit which changes and outputs an indicative data held at a display address-generation 
means change the address generated with the directions from said high order equipment, a 
maintenance means hold to coincidence an indicative data of an output-data segment which 
this data driver of said by which reading appearance was carried out has, and this 
maintenance means to liquid -crystal applied voltage of said liquid crystal panel with a display 
address-generation means generate the address of Rhine to read 

[Claim 2] Said data driver is a liquid crystal display according to claim 1 which has a register 
holding directions from said high order equipment. 

[Claim 3] Said data driver is a liquid crystal display according to claim 1 which has said 
address translation circuit which performs an address arithmetic corresponding to the 
amount of operations directed from said high order equipment. 

[Claim 4] Said data driver is a liquid crystal display according to claim 1 which has said 
display address-generation means to perform an address generation corresponding to a shift 
amount directed from said high order equipment. 

[Claim 5] Said data driver is a liquid crystal display according to claim 1 which writes in this 
indicative data that said maintenance means shifted to an output-data line with a shift clock, 
and was shifted to said display memory. 

[Claim 6] It is the liquid crystal display according to claim 5 which, as for said data driver, 
said high order equipment directs a shift amount, and shifts said maintenance means 
corresponding to this. 

[Claim 7] Said data driver is a liquid crystal display according to claim 5 which connects said 
maintenance means of a data driver which adjoins a display Rhine horizontal direction, and 
shifts an indicative data between data drivers when driving said liquid crystal panel by two or 
more data drivers. 

[Claim 8] It is the liquid crystal display according to claim 7 which, as for said data driver, 
said high order equipment directs a shift amount, and shifts said maintenance means 
corresponding to this. 

[Claim 9] When said data driver drives said liquid crystal panel by two or more data drivers, 
A data bus and an address bus have a state control means to perform light actuation even 
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when it connects with each data driver in common and a lead enable signal becomes effective 
with the directions from said high order equipment. For lead actuation and a data driver of 
another side, one data driver is a liquid crystal display according to claim 1 which performs 
light actuation to coincidence with the directions from said high order equipment, and 
performs a data transfer between data drivers, 

[Claim 10] Said data driver is a liquid crystal display with a control means which switches a 
lead enable signal and a write enable signal to each other with the directions from said high 
order equipment according to claim 9. 
[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the liquid crystal 

driver LSI with built-in display memory, and a liquid crystal drive circuit. 

[0002] 

[Description of the Prior Art] The conventional liquid crystal display using the liquid crystal 
driver HD 66520 indicated from P553 of the Hitachi LCD controller / driver LSI data book 
(the March, 1994 Hitachi, Ltd. semiconductor enterprise headquarters issue) to P574 is 
explained using drawing 1 and drawing 2 . 

[0003] The block diagram of the system using the liquid crystal driver with built-in memory of 
the former [ drawing 1 ] and drawing 2 are the block diagrams of a liquid crystal display 
system. 

[0004] For 101, as for a data bus, the data driver LSI in which in 103 an I/O device and 107-1 
to 107-4 built memory as for CPU and 105, and, as for 106, a control signal and 104 built 
display memory, and 108, in drawing 1 , an address bus and 102 are [ a scanning circuit and 
109 ] liquid crystal panels. 

[0005] The control signal with which, as for the power circuit of a liquid crystal driver and 
203-1 to 203 4, 201 shows the oscillator circuit for a display, and 202 shows the arrangement 
location of 107-4 from the data driver 107-1 by drawing 2 , the supply voltage for [ 204 ] 
scanning circuits in a display-control signal and 205, and 206 are the supply voltage for the 
data drivers LSI. The address administration circuit which controls 207 to the address 
corresponding to a control signal 203, The column address of the display memory to which 208 
performed address control in the address administration circuit 207, The row address of the 
display memory to which 209 performed address control in the address administration circuit 
207, The timing-control circuit where 210 generates the control signal inside data driver LSI 
from a control signal 103, The control signal with which 211 controls I/O, the control signal 
with which 212 controls the display address, The control signal with which 213 controls the 
row address of access from a display and a system, The control signal with which 214,215 
controls alternating current- ization of a latch signal and a liquid crystal drive, The display 
counter with which 217 generates the display address, and 218 The display address, The I/O 
buffer to which 219 performs congruence directional control of data, and 220 Memory data, 
The selector as which 221 chooses the display address and the address from a system, The 
row address which 222 chose, and 223 A column address decoder, The selection signal which 
generated 224 by the decoder, and 225 The data selector of RAM, The memory cell to which 
226 holds the data bus of RAM and 229 holds an indicative data, The liquid crystal drive 
circuit which the latch circuit to which 230 latches the display data bus from a memory cell 
229, and 231,233 latches an indicative data, and 232,234 are based on a display data bus, and 
235 is based on an indicative data, and generates liquid crystal driver voltage, and 236 are 
liquid crystal driver voltages. 

[0006] Next, the conventional display action is explained. By drawing .1 , as for an indicative 
data, drawing actuation is performed to the display memory of 107 4 by control of CPU from 
the data driver LSI 107- 1 from memory 105 or I/O device 106. Drawing actuation of the 
indicative data from the data driver LSI 107- 1 to [ from memory 105 ] 107-4 is explained. The 
lead address and a control signal are outputted from CPU104 to memory 105, and the read 
cycle which once incorporates the data of memory 105 to the register of CPU is performed. 
Next, the light address and a control signal are outputted from CPU104 to the data driver LSI 



-2- 



JP9-265274A 



107, and the light cycle which once writes the data incorporated to the register of CPU in the 
display memory of the data driver LSI 107 is performed. The indicative data of memory 105 is 
transmitted to the display memory of the data driver LSI 107 by repeating this actuation, and 
an indicative data is updated (drawing). Furthermore, detailed actuation of the data driver 
LSI 107 is explained using drawing 2 . The arrangement location to a liquid crystal panel is 
set up by 203-4 from the control signal 203-1 with which the data driver LSI 107-1 to 107-4 
shows the arrangement location of a panel, respectively. For this reason, 107 4 has judged 
which LSI is accessed from the data driver LSI 107-1 to the address from CPU104. If the light 
address from CPU104 is received, it will judge whether it is the address of own LSI in the 
address administration circuit 207, and the address will be changed into the address of the 
memory cell corresponding to the address. A column address 208 and a row address 209 are 
the addresses changed into the address of a memory cell. And a selector 221 chooses the row 
address 221 from the address administration circuit 207 at the time of the light cycle from 
CPU104. And the column address decoder 223 confirms the data selector 225 corresponding to 
the address, and chooses the light data from I/O buffer 219 as the data line of a memory cell 
229. On the other hand, the row address decoder 227 chooses the gate line corresponding to 
the address. Thereby, light data can be written in the predetermined address and an 
indicative data is updated by repeating this actuation (drawing). 

[0007] Moreover, the indicative data for one screen is held from the data driver LSI 107- 1 at 
the display memory of 107-4, an indicative data is transmitted to a latch circuit 231,233 from 
a memory cell 229 synchronizing with a Horizontal Synchronizing signal, the liquid crystal 
driver voltage 236 corresponding to an indicative data is generated in the liquid crystal drive 
circuit 234, and a liquid crystal panel 109 is driven. The row address (display address) 218 
which generated the display address at this time with the display counter 217 is chosen by the 
selector 221, and the indicative data of one line is latched to a latch circuit 231 one by one. a 
scanning circuit 108 - this " synchronizing the gate line of a liquid crystal panel 109 it 
displays by confirming one line at a time one by one. Here, the configuration of a latch circuit 
can be made into two steps of latch circuits 231, and a latch circuit 233, and mediation 
actuation when access and the display action from CPU104 compete can be performed by 
controlling the timing of the latch signal 214,215. 
[0008] 

[Problem(s) to be Solved by the Invention] Since it carries to a pocket mold device, the liquid 
crystal display is expected low electrification and small lightweight- ization with high 
definition-ization. Therefore, in order to satisfy these two demands, the liquid crystal display 
system which contains display memory in the data driver LSI is adopted. Memory access 
frequency of an indicative data is lowspeed-ized by building display memory in the data 
driver LSI, and low-power-ization is in drawing. Furthermore, display memory is made 
unnecessary and components mark are reduced. 

[0009] However, in the liquid crystal display system using the data driver LSI which built in 
the conventional display memory, when performing a scrolling display for the display screen 
to the upper and lower sides or right and left, even if it is scrolling actuation of only one line, 
it is necessary to update all indicative datas. For this reason, low power izing at the time of 
.scrolling drawing actuation and high- speed scrolling actuation were made difficult. 
[0010] 

[Means for Solving the Problem] In this invention, in order to solve said technical problem, it 
has a maintenance means to hold the amount of scrolling displays, and a display address 
counter and an address translation means of shifting the display address corresponding to the 
amount of scrolling displays in a data driver. 

[00 11] Moreover, it has a shift register and a data selector which shift data of display memory 
of one fine of a data driver corresponding to the amount of scrolling displays, and are written 
in display memory. 

[0012] Moreover, it has the control means from which it is common, and one side serves as 
lead actuation and another side serves as light actuation in an address bus and a data bus at 
coincidence to display memory of two data drivers. 
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[0013] What is necessary is for there to be no necessity of updating all indicative datas of 
display memory of a data driver, in case a scrolling display is performed, and to update only a 
new indicative data in this invention, since it has a maintenance means to hold the amount of 
scrolling displays, and a display address counter and an address translation means of shifting 
the display address corresponding to the amount of scrolling displays in a data driver. 
[0014] Moreover, what is necessary is to be able to shift an indicative data for one line with a 
shift register, in case a scrolling display is performed, and for there to be no necessity of 
updating all indicative datas of display memory of a data driver, and to update only a new 
indicative data, since it has a shift register and a data selector which shift data of display 
memory of one line of a data driver corresponding to the amount of scrolling displays, and are 
written in display memory. 

[0015] Moreover, since it has the control means from which it is common, and one side serves 
as lead actuation and another side serves as light actuation in an address bus and a data bus 
at coincidence to display memory of two data drivers, in case a scrolling display is performed, 
an indicative data can be transmitted between display memory of a data driver. 
[0016] 

[Embodiment of the Invention] The 1st example is explained using drawing 19 from drawing 
3 . Drawing in which drawing 3 shows the block diagram of a liquid crystal display, and 
drawing 4 shows a scrolling register, Drawing in which drawing 8 shows the display memory 
at the time of scrolling, and the relation of an indicative data from drawing 5 , The block 
diagram of a address administration circuit and drawing 10 drawing 9 The block diagram of 
an address translation circuit, Drawing in which drawing 14 shows the relation of the display 
position of a display memory address and a liquid crystal panel from the flow chart of vertical 
scrolling actuation, and drawing 12 in drawing 11 , Drawing in which drawing 15 shows the 
block diagram of a selector and a shift register, and drawing 16 shows memory light timing, It 
is drawing in which drawing in which drawing 17 shows memory lead timing, drawing in 
which drawing 18 shows the transfer timing of an indicative data, and drawing 19 show the 
flow chart of horizontal -scrolling actuation, and drawing 20 shows the shift timing of an 
indicative data. 

[0017] By drawing 3 , 301 a data bus and 303 for an address bus and 302 A control signal, The 
data driver LSI in which 304-1 to 304-4 built display memory The control signal with which 
305- 1 to 305-4 shows the arrangement location of 304 4 from the data driver 304-1, For 306, 
as for a scanning circuit and 308, the oscillator circuit for a display and 307 are [ the power 
circuit of a liquid crystal driver, the supply voltage for / 309 / the data drivers LSI in a liquid 
crystal panel, the supply voltage for / 310 / scanning circuits in a display control signal and 
311, and 312, and 313 ] scan selection signals. The address administration circuit where 314 
controls the address corresponding to a control signal 305 and scrolling control, The column 
address of the display memory to which 315 performed address control in the address 
administration circuit 314, The row address of the display memory to which 316 performed 
address control in the address administration circuit 314, The control signal with which 317 
sets the amount of scrolling as a display address counter, The timing-control circuit where 318 
generates the control signal inside data driver LSI from a control signal 303, The control 
signal with which 319 controls I/O, the control signal with which 320 controls the display 
address, The control signal with which 321 controls the row address of access from a display 
and a system, and 322 are the control signal of a selector, and a control signal with which the 
shift clock of a shift register and 324 control a latch signal, and, as for 323, 325 controls 
alternating current-ization of a liquid crystal drive. The I/O buffer by which 326 controls I/O 
of data, and 327 A data bus, The display address counter with which 328 generates the row 
address for a display, the row address for a display in 329, The selector as which 330 chooses 
the display address and the address from a system, The selection signal which generated the 
row address which 331 chose, and 332 by the row address decoder, and generated 333 by the 
decoder, The selection signal which generated 334 by the column address decoder and 
generated 335 by the decoder, The data selector as which 336 chooses I/O of data, and 337 The 
data bus of RAM, The data bus for [ 338 ] a display in a memory cell and 339, the selector as 
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which 340 chooses I/O of a shift register, The shift register which 341 corresponds to a data 
bus, and 342 corresponds to the amount of scrolling, and shifts data, The liquid crystal drive 
circuit which the data bus for the display from a shift register 342 in 343, the latch circuit for 
a display in 344, and 345 correspond to a data bus, and 346 corresponds to an indicative data, 
and generates liquid crystal driver voltage, and 347 are the liquid crystal driver voltages 
generated in the liquid crystal drive circuit 346. 

[0018] Next, liquid crystal drive actuation of this example is explained. Since 304-4 holds the 
indicative data the number of outputs is 160 and is [ indicative data ] 240 lines from the data 
driver LSI 304- 1 by drawing 3 , the liquid crystal panel of 240 lines can be driven. For this 
reason, the liquid crystal panel 309 of 320 dot x480 line serves as 2 screen drives of the upper 
and lower sides of 240 lines using four data drivers LSI. Let the random access light / lead 
actuation to the internal memory of this data driver LSI be SRAM interfaces. 
[0019] First, the read/write access actuation in the case of drawing is explained to a display 
memory address at random. The read/write address from systems (CPU etc.) is inputted 
through an address bus 301, and is inputted into the address administration circuit 314. In 
the address administration circuit 314, based on 305-4, it changes into the address from the 
control signal 305*1 specified corresponding to each arrangement location to a liquid crystal 
panel, and it judges whether the own data driver LSI is accessed, and address translation is 
performed to the column address 315 of a memory cell 338, and a row address 316. A column 
address 315 is decoded by the column address decoder 334, and the data line of the 
corresponding address is chosen by the selector 336. A row address 316 is chosen by the 
selector 330, and is inputted into the row address decoder 332. And one gate line of the 
corresponding address is chosen in the row address decoder 332. Thereby, the predetermined 
bit of a memory cell 338 can be accessed and an indicative data can be transmitted to the 
predetermined address. As for the indicative data held at the memory cell 338, the data for 
one line is latched to a shift register a level period through a selector 340. The following level 
period, it is latched to a latch circuit 324, the liquid crystal driver voltage corresponding to an 
indicative data is chosen in the liquid crystal drive circuit 346, and the data of a shift register 
342 is outputted to a liquid crystal panel 309. 

[0020] Next, the drawing actuation in the case of scrolling a display is explained. Scrolling 
actuation is a display action which carries out the sequential shift of the display at the upper 
and lower sides or right and left. First, the amount of scrolling and the scrolling direction are 
set as a scrolling register. The amount of scrolling is set up within the limits of the number of 
vertical Rhine of a liquid crystal panel, or the number of horizontal dots. The scrolling 
direction specifies the inner 1 direction of vertical and horizontal. Therefore, in the amount of 
scrolling, in order to set up the vertical Rhine number of 480 lines, and 320 dots of horizontal 
dot numbers, 9 bits and the 2 bits of the scrolling directions are needed. Bit assignment of a 
16-bit scrolling register is shown in drawing 4 . S8 to SO shows Dl, and DO shows [ 9 bits of 
low order ] the scrolling direction the amount of scrolling, and 2 bits of high orders. As for 
scrolling actuation, the amount of scrolling and the scrolling direction are first set as a 
scrolling register from CPU. 

[0021] Next, the relation between the display memory of each data driver LSI and the display 
position of a liquid crystal panel is shown in drawing 5 , drawing 6 , drawing 7 , and drawing 
8 . Drawing 5 shows the case where above and drawing 7 scroll and down and drawing 6 scroll 
drawing 8 rightward leftward. At drawing 5 , by scrolling downward, display pattern "ABC" of 
the viewing area of data driver ID.O and "XYZ" scroll to the down side, and display pattern 
"XYZ" moves to the viewing area of data driver ID.l. At drawing 6 , by scrolling upward, 
display pattern "ABC" of the viewing area of data driver ID.l and "XYZ" scroll to the up side, 
and display pattern" ABC" moves to the viewing area of data driver ID.O. At drawing 7 , by 
scrolling leftward, display pattern" ABC" of the viewing area of data driver ID. 2 scrolls on 
left-hand side, and display pattern"ABC" moves to the viewing area of data driver ID.O. At 
drawing 8 , by scrolling rightward, display pattern" ABC" of the viewing area of data driver 
ID.O scrolls on right-hand side, and display pattern"ABC" moves to the viewing area of data 
driver ID. 2. Thus, in scrolling actuation, an indicative data will shift between each data 
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driver LSI. 

[0022] Next, actuation of vertical scrolling is explained. The flow chart at the time of vertical 
scrolling actuation is shown in drawing 11 . The amount of scrolling and the scrolling 
direction are first set as a scrolling register from CPU. Next, the amount of scrolling is set as 
a display address counter and an address translation circuit. And the indicative data shifted 
between the data drivers LSI by scrolling is transmitted. This is actuation which transmits 
the indicative data of display pattern "XYZ" of the viewing area of data driver ID.O to the 
display memory of data driver ID.l in the scrolling actuation shown in drawing 5 . Finally a 
new indicative data is written in display memory, and scrolling of the whole screen can be 
performed. 

[0023] Next, scrolling actuation of a display address counter and an address translation 
circuit is explained using drawing 12 , drawing 13 , and drawing 14 . 

[0024] The display address counter before scrolling to drawing 12 , and the relation of a 
display position are shown. Since the display memory of the data driver LSI is 240 lines, the 
row address of a memory cell becomes from "0" to "239." On the other hand, a display address 
counter is also counted up from address "0" a level period to "239" for every frame, and the 
degree of "239" performs counter actuation which returns to "0." For this reason, the display 
to a liquid crystal panel will be the indicative data of row address"0" to the 1st line, and 
becomes the 2nd line with the indicative data of row address"!", and the indicative data of 
row address"239" is similarly displayed for henceforth on the 240th line. That is, the initial 
value of a display address counter is "0." In a row address, at this time, a row address 
performs [ as opposed to / similarly / the address of the 240th line ] also for henceforth "1" and 
address translation actuation from which a row address is set to "239" to "0" and the address 
of the 2nd line in an address translation circuit to the address of the 1st line. 
[0025] Drawing 13 shows a display address counter when two lines scrolls upward, and the 
relation of a display position. A display address counter is set up for every frame, initial value 
is set as "2", it counts up a level period from address "2", and the degree of "3" to "239" and 
"239" performs counter actuation which returns to "0" and "1" one by one. For this reason, the 
display to a liquid crystal panel will be the indicative data of row address" 2" to the 1st line, 
and becomes the 2nd line with the indicative data of row address"3", and the indicative data 
of row address"l" is similarly displayed for henceforth on the 240th line. That is, without 
rewriting the indicative data of display memory, the indicative data of two lines from the 3rd 
line to the 240th line can be shifted upward, and can be displayed, this time - an address 
translation circuit the address of the 1st line receiving a row address "2" and the 
address of the 2nd line - receiving -■ a row address - "3" and the address with which, as for a 
row address, henceforth is similarly set to "1" to the address of the 240th line - "+2" - address 
translation (degree of "239" is shifted to "0") actuation to shift is performed. For this reason, 
from CPU, the indicative data of the same display position of a liquid crystal panel can be 
accessed in the address same before scrolling. 

[0026] Drawing 14 shows the display address counter at the time of scrolling the display of 
four lines of drawing 13 downward further, and the relation of a display position. A display 
address counter is set up for every frame, initial value is set as "238", it counts up a level 
period from address "238", and the degree of "239" and "239" performs counter actuation 
which returns to "0" and "1" one by one. For this reason, the display to a liquid crystal panel 
will be the indicative data of row address"238" to the 1st line, and becomes the 2nd line with 
the indicative data of row address"239", and the indicative data of row address"237" is 
similarly displayed for henceforth on the 240th line. That is, without rewriting the indicative 
data of display memory, the indicative data of four lines from the 1st line to the 236th line can 
be shifted downward, and can be displayed, this time - an address translation circuit - the 
address of the 1st line receiving a row address "238" and the address of the 2nd line - 
receiving a row address "239" and the address with which, as for a row address, 
henceforth is similarly set to "237" to the address of the 240th line" -2 - " - address 
translation (it shifts to "239" before "0") actuation to shift is performed. For this reason, from 
CPU, the indicative data of the same display position of a liquid crystal panel can be accessed 
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in the address same before scrolling. 

[0027] That is, as shown in drawing 12 , drawing 13 , and drawing 14 , scrolling actuation of 
the vertical direction can be performed by controlling a display address counter, without 
rewriting an indicative data. The initial value of a display address counter is calculated from 
the amount of scrolling set as a scrolling register, and controls a display address counter. 
Above scrolling calculates the amount of scrolling to the initial value of a "+" and display 
address counter current [ as "-" ] in down scrolling, and calculates the initial value of the new 
display address counter which scrolls. It is referred to as 0- 1=239 and 239+1=0 by the 
operation here. For example, by "5", when the initial value of five lines of a current display 
address counter scrolls upward, it calculates 5+5=10 and sets initial value of a new display 
address counter to "10." Moreover, by "5", when the initial value of ten lines of a current 
display address counter scrolls downward, it calculates 5-10=235 (-5), and sets initial value of 
a new display address counter to "235. 11 Thus, the initial value of a display address counter is 
calculated in a address administration circuit, and a display is scrolled. 

[0028] Next, actuation of the data driver LSI of a vertical scrolling display is explained. The 
detailed block diagram of the address administration circuit 314 shown in drawing 3 is shown 
in drawing 9 and drawing 10 . drawing 9 - 901 - for a register latch signal mask circuit and 
904, as for a 16-bit scrolling register and 906, a register latch circuit and 905 are [ an address 
decoder and 902 / a control signal generation circuit and 903 / the data of a scrolling register 
and 907 ] address translation circuits. In drawing 10 , the encoder circuit, the column address 
corresponding to a data driver arrangement location in respectively 1003, the encoding value 
for row address generation and the register to which an arithmetic circuit and 1007 hold 
display address counter initial value, and, as for 1008, 1004, 1005, and 1006 hold display 
address counter initial value corresponding to 1002 in 1001, the criteria row address 
corresponding to a data driver arrangement location in 1009 and the operation value 
corresponding to [ 1010 ] the number of display Rhine in 1012 corresponding to a display 
address counter shift amount in a computing element and 1011, and 1013 are computing 
elements 

[0029] CPU sets up the address of the scrolling register 905 and writes data in a scrolling 
register. In the address administration circuit 314, the register latch signal 904 is generated 
from the latch timing signal 908 which decoded the address of the scrolling register 905 by the 
address decoder 901, and was generated in the control signal generation circuit 902, and data 
is latched to the scrolling register 905. In the address translation circuit 907, the display 
address counter initial value 317 which sets up the initial value of a column address 315, a 
row address 316, and the display address counter 328 for the address 301 is generated from 
the amount of scrolling of the LS 1 and 0 and the scrolling register 905 in which the 
arrangement location of a data driver is shown. As for a liquid crystal panel, 309 is 320x480 
dots, and since the data bus of the data driver LSI 304 is 8 bits, it is accessible at a total of the 
9-bit address [ 15-bit ] in the whole display memory in 6 bits and the direction of a low to the 
direction of a column. A column address 315 calculates and generates 6 bits of low order of the 
encoding value 1002 encoded based on LS 1 and 0 corresponding to an arrangement location, 
and the address. An operation here does not calculate but performs the operation which 
subtracts "20" by the data driver LSI arranged on right-hand side at the data driver LSI 
arranged on left-hand side. When scrolling by two lines to the down side, the scrolling 
direction and amount"of scrolling 2 line" are set as the scrolling register 905. The new display 
address counter initial value 317 is calculated with a computing element 1006 from the 
register data 906 and the display address counter initial value 1007. Furthermore, the 
encoding value 1003 encoded based on LS 1 and 0 corresponding to 9 bits of high orders and 
the arrangement location of the address 301 is calculated with a computing element 1005, 
and the criteria row address 1009 corresponding to a data driver arrangement location is 
generated. An operation here does not calculate but performs the operation which subtracts 
"240" by the data driver LSI arranged at the bottom at the data driver LSI arranged at the 
bottom. In a computing element 1006, above scrolling calculates the amount 906 of scrolling 
to the shift amount 1007 of a "+" and display address counter current [ as " " ] in down 
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scrolling, and calculates the shift amount 1011 of the new display address counter which 
scrolls. In a computing element 1010, the criteria row address 1009 and the display address 
counter shift amount 1011 are calculated, and a row address 316 is generated. It is referred to 
as 0- 1=239 and 239+1=0 by the operation here. In a computing element 1013, the operation 
whose display address counter shift amount 1011 is made to correspond to "239" from display 
address KAUN initial value "0" is performed, and display address KAUN initial value is 
generated. It is referred to as 0- 1=239 and 239+1=0 by the operation here. By doing in this 
way, shift of the display address counter corresponding to the amount of scrolling and address 
translation can be performed. 

[0030] Next, a transfer of the indicative data between the data drivers LSI is explained. In 
order that an indicative data may shift up and down if a scrolling display is performed as 
drawing 5 and drawing 6 showed, a scrolling display is performed by transmitting an 
indicative data between the upper data driver LSI and the lower data driver LSI. In the down 
scrolling display of drawing 5 , an indicative data moves the indicative data of the shadow 
area which displays "XYZ" of the top data driver LSI (ID.0, ID. 2) to the bottom data driver 
LSI (ID.l, ID. 3) by scrolling. Usually, read/write actuation of memory is the timing of the 
SRAM interface of the standard shown in drawing 16 and drawing 17 . Therefore, it needs to 
be satisfied with light timing of setup-time tDS of data, and the hold time tDH to WE signal, 
and the enabling time delay tOE and the output hold time tOH of an output exist to OE signal 
to lead timing. For this reason, satisfying these timing conditions, a data transfer cycle can be 
made into min because the data driver LSI of another side carries out the light of the 
indicative data which one data driver LSI led between two data drivers LSI with common 
data bus and address bus. After setting a scrolling shift amount as a display address counter 
and an address translation circuit, the row address of the memory of the data driver LSI of a 
receiving area becomes the same the transfer side of an indicative data, respectively. That is, 
as for the row address of the transfer data of the transfer side data driver LSI of bottom 
arrangement QD.0, ID. 2), in a down scrolling display, the row address of two lines of "0" and 
"1" and the transfer data of the receiving area data driver LSI of bottom arrangement (ID.l, 
ID. 3) also becomes two lines of "0" and "1" to amounf'of scrolling2." Therefore, as shown in 
drawing 18 , row address "0" from CPU and the address of two lines of "1" are specified, and in 
the transfer side data driver LSI, lead data is outputted synchronizing with OE signal. At this 
time, the light of the data on a data bus is carried out to memory by the receiving area data 
driver LSI synchronizing with OE signal. This is restricted at the time of data transfer, 
changes to the usual WE signal, and performs light actuation synchronizing with OE signal, 
and activation of it is attained by not performing address translation in a computing element 
1005 in the address translation circuit 907. 

[0031] On the contrary, as for the row address of the transfer data of the transfer side data 
driver LSI of bottom arrangement (ID.l, ID. 3), in an above scrolling display, the row address 
of two lines of "238" and "239" and the transfer data of the receiving area data driver LSI of 
bottom arrangement (ID.0, ID. 2) also becomes two lines of "238" and "239" to amounf'of 
scrolling2." Therefore, as shown in drawing 18 , row address "238" from CPU and the address 
of two lines of "239" are specified, and in the transfer side data driver LSI, lead data is 
outputted synchronizing with OE signal. At this time, the light of the data on a data bus is 
carried out to memory by the receiving area data driver LSI synchronizing with OE signal. 
Like a down scrolling display, it restricts at the time of data transfer, and changes to the usual 
WE signal, light actuation is performed synchronizing with OE signal, and the activation also 
of this time is attained by not performing address translation in a computing element 1005 in 
the address translation circuit 907. 

[0032] Thus, what is necessary is just for the data transfer for two lines and the scrolling 
display of n lines to perform data transfer for n lines at the scrolling display of two lines by 
transmitting an indicative data. Furthermore, since a light/read cycle is performed to 
coincidence, compaction of a data transfer cycle is attained. 

[0033] And if a new indicative data is written in display memory after this, the scrolling 
display of one screen will be completed. A transfer of the new indicative data at this time 
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should just perform data transfer for n lines by the data transfer for two lines, and the 
scrolling display of n lines by the scrolling display of two lines. 

[0034] Next, actuation of horizontal scrolling is explained. The flow chart at the time of 
horizontal-scrolling actuation is shown in drawing 19 . The amount of scrolling and the 
scrolling direction are first set as a scrolling register from CPU. Next, the indicative data 
within the data driver LSI is shifted. And the indicative data shifted between the data drivers 
LSI by scrolling is transmitted. This is actuation which transmits the indicative data of 
display pattern" ABC" of the viewing area of data driver ID. 2 to the display memory of data 
driver ID.O in the scrolling actuation shown in drawing 7 . Finally a new indicative data is 
written in display memory, and scrolling of the whole screen can be performed. 
[0035] Next, the shift action within the data driver LSI of an indicative data is explained 
using drawing 15 . Drawing 15 is the detailed block diagram of a selector 340 and a shift 
register 342. In drawing 15 , 1504*1 to 1501-1 to 1501^160, 1502-1 to 1502-160, 1503-1 to 
1503 160, and 1504- 160 are selection circuitries, and 1505- 1 to 1505* 160 is a flip-flop. With 
the control signal 322 generated by the timing-control signal 318, 1501-160 is changed into a 
selection condition from a selection circuitry 1501-1, and 1504 1 to 1502 160, 1503 1 to 
1503- 160, and 1504- 160 are changed into the condition of not choosing, from a selection 
circuitry 1502- 1. The data of a memory cell 338 will be from a flip-flop 1505- 1 in an input state, 
and the data input of 1505-160 latches the indicative data for one line of a memory cell 338 
with the shift clock 323. 

[0036] Next, in rightward scrolling, 1504-160 is changed into a selection condition from a 
selection circuitry 1504 1, and 1503-1 to 1501 160, 1502 1 to 1502 160, and 1503 160 are 
changed into the condition of not choosing, from a selection circuitry 1501- 1. The output of a 
left-hand side flip-flop will be from a flip-flop 1505- 1 in an input state (the data input of a 
flip-flop 1505-1 is an output of a flip-flop 1505- 160), and the data input of 1505- 160 can shift 
data to the right with the shift clock 323. Moreover, similarly, in leftward scrolling, 1503- 160 
is changed into a selection condition from a selection circuitry 1503-1, and 1504-1 to 1501-160, 
1502- 1 to 1502-160, and 1504-160 are changed into the condition of not choosing, from a 
selection circuitry 15011. The output of a right-hand side flip-flop will be from a flip-flop 
1505- 1 in an input state (the data input of a flip-flop 1505- 160 is an output of a flip-flop 
1505- 1), and the data input of 1505-160 can shift data to the left with the shift clock 323. 
[0037] Furthermore, with the control signal 322 generated by the timing-control signal 318, 
1502 1 to 1501 160 and 1502-160 are changed into a selection condition from a selection 
circuitry 1501-1, and 1504- 1 to 1503- 160 and 1504-160 are changed into the condition of not 
choosing, from a selection circuitry 1503- 1. The indicative data of the shift register 342 which 
the data output of 1505-160 was outputted to the memory cell 338, and was shifted is written 
in a memory cell 338 from a flip-flop 1505-1. The indicative data of display memory can be 
shifted to a longitudinal direction by doing in this way. 

[0038] Next, the timing of an indicative -data shift is shown in drawing 20 . The indicative 
data of a memory cell 338 is latched to a shift register 342 by one-eyed OE signal of CPU. 
Continuing WE signal corresponding to the amount of scrolling performs the shift action of a 
shift register 342. The indicative data of the shift register 342 shifted by the second OE signal 
can be written in a memory cell 338, and the indicative data of one line can be shifted. This 
actuation is performed to all Rhine and longitudinal direction scrolling of the indicative data 
of one screen is performed. As for the address from CPU, a row address sets up "from 0" to 
"239", it is controlling not to calculate the computing element 1005 of the address translation 
circuit 907, and 304-4 performs a shift action to coincidence from four data drivers LSI 304-1. 
Thus, longitudinal direction scrolling can be performed, without updating the indicative data 
of 1st page the drawing of the whole by performing longitudinal direction scrolling. 
[0039] Next, a transfer of the indicative data between the data drivers LSI is explained. In 
order that an indicative data may shift to right and left if a scrolling display is performed as 
drawing 7 and drawing 8 showed, a scrolling display is performed by transmitting an 
indicative data between the right-hand side data driver LSI and the left-hand side data driver 
LSI. In the scrolling display of the left of drawing 7 , an indicative data moves the indicative 
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data of the shadow area which displays "ABC" of the right-hand side data driver LSI (ID. 2, 
ID. 3) to the left- hand side data driver LSI (ID.O, ID.l) by scrolling. A data transfer cycle can 
be made into min because the data driver LSI of another side carries out the light of the 
indicative data which one data driver LSI led between two data drivers LSI with common 
data bus and address bus like the case of a vertical scrolling display. After shifting an 
indicative data, the column address of the memory of the data driver LSI of a receiving area 
becomes the same the transfer side of an indicative data, respectively. That is, in a leftward 
scrolling display, the column address of "18" and two columns of "19" whose column addresses 
of the transfer data of the transfer side data driver LSI of right-hand side arrangement (ID. 2, 
ID. 3) are 2 bytes since a data bus is 8 bits, and the transfer data of the receiving area data 
driver LSI of left-hand side arrangement (ID.O, ID.l) also serves as "18" and two columns of 
"19" to amount"of scrollinglO." Therefore, as shown in drawing 18 , the address of column 
address "18" from CPU and two columns of "19" is specified, and in the transfer side data 
driver LSI, lead data is outputted synchronizing with OE signal. At this time, the light of the 
data on a data bus is carried out to memory by the receiving area data driver LSI 
synchronizing with OE signal. This is restricted at the time of data transfer, changes to the 
usual WE signal, and performs light actuation synchronizing with OE signal, and activation 
of it is attained by not performing address translation in a computing element 1004 in the 
address translation circuit 907. 

[0040] On the contrary, as for the column address of the transfer data of the transfer side data 
driver LSI of left-hand side arrangement (ID.O, ID.l), in a rightward scrolling display, the row 
address of "0", two columns of "1", and the transfer data of the receiving area data driver LSI 
of right-hand side arrangement (ID. 2, ID. 3) also serves as two columns of "0" and "1" to 
amount"of scrollinglO." Therefore, as shown in drawing 18 , the address of column address "0" 
from CPU and two columns of "1" is specified, and in the transfer side data driver LSI, lead 
data is outputted synchronizing with OE signal. At this time, the light of the data on a data 
bus is carried out to memory by the receiving area data driver LSI synchronizing with OE 
signal. Like a leftward scrolling display, it restricts at the time of data transfer, and changes 
to the usual WE signal, light actuation is performed synchronizing with OE signal, and the 
activation also of this time is attained by not performing address translation in a computing 
element 1004 in the address translation circuit 907. 

[0041] Thus, what is necessary is just for the data transfer for two columns and n bytes of 
scrolling display to perform data transfer for n column at 2 bytes (16 bits) of scrolling display 
by transmitting an indicative data. Furthermore, since a light/read cycle is performed to 
coincidence, compaction of a data transfer cycle is attained. 

[0042] And if a new indicative data is written in display memory after this, the scrolling 
display of one screen will be completed. A transfer of the new indicative data at this time 
should just perform data transfer for n column by 2 bytes of scrolling display by the data 
transfer for two columns, and n bytes of scrolling display. 

[0043] As mentioned above, at this example, to the scrolling display of a lengthwise direction, 
the initial value of a display address counter and the shift amount of an address translation 
circuit can be controlled, and a scrolling display action can be performed in shifting the 
indicative data of display memory with the shift register inside data driver LSI to 
longitudinal direction scrolling, without updating the indicative data of the whole 1 screen 
like before. 

[0044] In addition, although this example explained the data driver LSI which builds in 
number of outputs 160 output, and the indicative data of 240 lines, about the number of 
outputs, and the number of display Rhine, it is considering the number of bits of memory, and 
a bit pattern as the configuration corresponding to it, and can respond easily also about other 
numbers of outputs, and the number of display Rhine. 

[0045] Next, the 2nd example of this invention is explained using drawing 21 , drawing 22 , 
and drawing 23 . The 1st example differs from longitudinal direction scrolling actuation, and, 
as for this example, others are the same. 

[0046] Drawing 21 is [ the flow chart of horizontal scrolling actuation and drawing 23 of the 
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block diagram of a liquid crystal display and drawing 22 ] the block diagrams of a selector and 
a shift register. 

[0047] The data driver LSI in which 2105-1 to 2105-4 built display memory by drawing 21 , 
and 2105- 1 to 2105 4 is a control signal which shows the arrangement location of 2104-4 from 
the data driver 2104-1. The address administration circuit where 2114 controls the address 
corresponding to a control signal 305 and scrolling control, The column address of the display 
memory to which 2115 performed address control in the address administration circuit 2114, 
The row address of the display memory to which 2116 performed address control in the 
address administration circuit 2114, The control signal with which 2117 sets the amount of 
scrolling as a display address counter, The timing-control circuit where 2118 generates the 
control signal inside data driver LSI from a control signal 303, The control signal with which 
2119 controls I/O, the control signal with which 2120 controls the display address, The control 
signal with which 2121 controls the row address of access from a display and a system, and 
2122 are the control signal of a selector, and a control signal with which the shift clock of a 
shift register and 2124 control a latch signal, and, as for 2123, 2125 controls alternating 
current-ization of a liquid crystal drive. The I/O buffer by which 2126 controls I/O of data, and 
2127 A data bus, The display address counter with which 2128 generates the row address for 
a display, The row address for a display in 2129, the selector as which 2130 chooses the 
display address and the address from a system, The row address which 2131 chose, and 2132 
A row address decoder, The selection signal which generated 2133 by the decoder, and 2134 A 
column address decoder, The selection signal which generated 2135 by the decoder, the data 
selector as which 2136 chooses I/O of data, 2137 The data bus of RAM, the data bus for 
[ 2138 ] a display in a memory cell and 2139, The selector as which 2140 chooses I/O of a shift 
register, and 2141 A data bus, The shift register with which 2142 shifts data corresponding to 
the amount of scrolling, The data bus for the display from a shift register 2142 in 2143, the 
latch circuit for a display in 2144, The liquid crystal drive circuit which 2145 corresponds to a 
data bus, and 2146 corresponds to an indicative data, and generates liquid crystal driver 
voltage, the liquid crystal driver voltage which generated 2147 in the liquid crystal drive 
circuit 2146, and 2148 are the data lines for an indicative -data shift. 

[0048] Next, liquid crystal drive actuation of this example is explained. Since 2104-4 holds the 
indicative data the number of outputs is 160 and is [ indicative data ] 240 lines from the data 
driver LSI 2104- 1 by drawing 21 , the liquid crystal panel of 240 lines can be driven. For this 
reason, the liquid crystal panel 309 of 320 dot x480 line serves as 2 screen drives of the upper 
and lower sides of 240 lines using four data drivers LSI. Let the random access light / lead 
actuation to the internal memory of this data driver LSI be SRAM interfaces. 
[0049] First, the read/write access actuation in the case of drawing is explained to a display 
memory address at random. The read/write address from systems (CPU etc.) is inputted 
through an address bus 301, and is inputted into the address administration circuit 2114. In 
the address administration circuit 2114, based on 2105 4, it changes into the address from the 
control signal 2105-1 specified corresponding to each arrangement location to a liquid crystal 
panel, and it judges whether the own data driver LSI is accessed, and address translation is 
performed to the column address 2115 of a memory cell 2138, and a row address 2116. A 
column address 2115 is decoded by the column address decoder 2134, and the data line of the 
corresponding address is chosen by the selector 2136. A row address 2116 is chosen by the 
selector 2130, and is inputted into the row address decoder 2132. And one gate line of the 
corresponding address is chosen in the row address decoder 2132. Thereby, the predetermined 
bit of a memory cell 2138 can be accessed and an indicative data can be transmitted to the 
predetermined address. As for the indicative data held at the memory cell 2138, the data for 
one line is latched to a shift register a level period through a selector 2140. The following level 
period, it is latched to a latch circuit 2124, the liquid crystal driver voltage corresponding to 
an indicative data is chosen in the liquid crystal drive circuit 2146, and the data of a shift 
register 2142 is outputted to a liquid crystal panel 309. 

[0050] Next, the drawing actuation in the case of scrolling a display is explained, this example 
-- the 1st example - the same -- the amount of scrolling -- the number of vertical Rhine - 480 
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lines and the number of horizontal dots - in order to set up 320 dots - 9 bits and the scrolling 
direction 2-bit necessity. Bit assignment of a scrolling register is a 16-bit configuration 
shown in drawing 4 . 

[0051] The relation between the display memory of each data driver LSI and the display 
position of a liquid crystal panel turns into relation shown in drawing 5 , drawing 6 , drawing 
7 , and drawing 8 like the 1st example. Thus, in scrolling actuation, an indicative data will 
shift between each data driver LSI. Actuation of vertical scrolling is the same as that of the 
1st example, and the address administration circuit 2114 is the same as that of the 1st 
example which became the configuration shown in drawing 9 and drawing 10 , and also 
showed the transfer of the indicative data between the data drivers LSI to drawing 18 . 
[0052] Therefore, what is necessary is just for the scrolling display of two lines to perform 
data transfer for n lines in the data transfer for two lines, and the scrolling display of n lines, 
when performing a lengthwise direction scrolling display. Furthermore, since a light/read 
cycle is performed to coincidence, compaction of a data transfer cycle is attained. 
[0053] Moreover, a transfer of a new indicative data should just perform data transfer for n 
lines by the data transfer for two lines, and the scrolling display of n lines by the scrolling 
display of two lines. 

[0054] Next, actuation of horizontal scrolling is explained. The flow chart at the time of 
horizontal -scrolling actuation is shown in drawing 22 . The amount of scrolling and the 
scrolling direction are first set as a scrolling register from CPU. Next, the indicative data 
between the data drivers LSI is shifted. This is actuation which transmits the indicative data 
of display pattern"ABC" of the viewing area of data driver ID. 2 to the display memory of data 
driver ID.O in the scrolling actuation shown in drawing 7 . Finally a new indicative data is 
written in display memory, and scrolling of the whole screen can be performed. 
[0055] Next, the shift action between the inside of the data driver LSI of an indicative data 
and the data driver LSI is explained using drawing 23 . Drawing 23 is the detailed block 
diagram of a selector 2140 and a shift register 2142. In drawing 23 , 2301- 1 to 2301- 160, 

2302 1 to 2302-160, 2303-1 to 2303-160, 2304- 1 to 2304- 160, and 2306 and 2307 are selection 
circuitries, and 2305- 1 to 2305- 160 is a flip-flop. 

[0056] With the control signal 2122 generated by the timing-control signal 2118, 2301-160 is 
changed into a selection condition from a selection circuitry 2301 1, and 2302 160, 2303-1 to 

2303 160, 2304 1 to 2304- 160, and 2306 and 2307 are changed into the condition of not 
choosing, from a selection circuitry 2302- 1. The data of a memory cell 2138 will be from a 
flip-flop 2305-1 in an input state, and the data input of 2305- 160 latches the indicative data 
for one line of a memory cell 2138 with the shift clock 2123. 

[0057] next - the data driver LSI 2104*1 which has been arranged on left-hand side in 
rightward scrolling, and 2104-3 - 2304from selection circuitry 2304-1- 160 and 2306 - a. 
selection condition - carrying out - 2301- 160 from a selection circuitry 2301-1, 2302- 1 to 
2302 160, and 2303- 1 to 2303- 160 and 2307 are changed into the condition of not choosing. As 
for the data input of 2305- 160, the output of a left-hand side flip-flop will be from a flip-flop 
2305 1 in an input state (the data input of a flip-flop 2305- 1 is an output of a flip-flop 
2305 160). In the data driver LSI 2104-2 arranged on right-hand side, and 2104-4, 2304-160 is 
changed into a selection condition from a selection circuitry 2304*1, and 2301-160, 2302-1 to 
2302 160, 2303 1 to 2303- 160, and 2306 and 2307 are changed into the condition of not 
choosing, from a selection circuitry 2301-1. As for the data input of 2305- 160, the output of a 
left-hand side flip-flop will be from a flip-flop 2305-1 in an input state (the data input of a 
flip-flop 2305-1 is an output of the flip-flop 2305- 160 of left-hand side arrangement). In this 
condition, an indicative data can be shifted to the right between the data drivers LSI with the 
shift clock 2123. 

[0058] moreover - the data driver LSI 2104-2 which has been similarly arranged on 
right-hand side in leftward scrolling, and 2104-4 - 2303from selection circuitry 2303-1- 160 
and 2307 a selection condition - carrying out - 2301 160 from a selection circuitry 2301 1, 
2302-1 to 2302 160, and 2304-1 to 2304- 160 and 2306 are changed into the condition of not 
choosing. As for the data input of 2305- 160, the output of a right-hand side flip-flop will be 
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from a flip-flop 2305- 1 in an input state (the data input of a flip-flop 2305- 160 is an output of a 
flip-flop 2305 1). In the data driver LSI 2104- 1 arranged on left-hand side, and 2104-3, 
2303-160 is changed into a selection condition from a selection circuitry 2303-1, and 2301-160, 
2302-1 to 2302-160, 2304-1 to 2304-160, and 2306 and 2307 are changed into the condition of 
not choosing, from a selection circuitry 2301-1. As for the data input of 2305- 160, the output of 
a right-hand side flip-flop will be from a flip-flop 2305- 1 in an input state (the data input of a 
flip-flop 2305-160 is an output of the flip-flop 2305- 1 of the data driver LSI of right-hand side 
arrangement). In this condition, data can be shifted to the left with the shift clock 323. 
[0059] Furthermore, with the control signal 2122 generated by the timing-control signal 2118, 
2302-1 to 2301 160 and 2302-160 are changed into a selection condition from a selection 
circuitry 2301- 1, and 2303-160, 2304- 1 to 2304-160, and 2306 and 2307 are changed into the 
condition of not choosing, from a selection circuitry 2303-1. The indicative data of the shift 
register 2142 which the data output of 2305-160 was outputted to the memory cell 2138, and 
was shifted is written in a memory cell 2138 from a flip-flop 2305- 1. It can shift to a 
longitudinal direction between the data drivers LSI which adjoin each other in the indicative 
data of display memory by doing in this way. 

[0060] Next, the timing of an indicative- data shift is shown in drawing 20 . The indicative 
data of a memory cell 2138 is latched to a shift register 2142 by one-eyed OE signal of CPU. 
Continuing WE signal corresponding to the amount of scrolling performs the shift action of a 
shift register 2142. The indicative data of the shift register 2142 shifted by the second OE 
signal can be written in a memory cell 2138, and the indicative data of one line can be shifted. 
This actuation is performed to all Rhine and longitudinal direction scrolling of the indicative 
data of one screen is performed. As for the address from CPU, a row address sets up "from 0" 
to "239", it is controlling not to calculate the computing element 1005 of the address 
translation circuit 907, and 2104-4 performs a shift action to coincidence from four data 
drivers LSI 2104- 1. Thus, longitudinal direction scrolling can be performed, without updating 
the indicative data of 1st page the drawing of the whole by performing longitudinal direction 
scrolling. 

[0061] Thus, in this example, an indicative data can be shifted between the data drivers LSI 
with the data line 2148, and a shift action can perform a transfer of an indicative data like the 
1st example. 

[0062] And if a new indicative data is written in display memory after this, the scrolling 
display of one screen will be completed. A transfer of the new indicative data at this time 
should just perform data transfer for n column by 2 bytes of scrolling display by the data 
transfer for two columns, and n bytes of scrolling display. 

[0063] As mentioned above, at this example, to the scrolling display of a lengthwise direction, 
the initial value of a display address counter and the shift amount of an address translation 
circuit can be controlled, and a scrolling display action can be performed in shifting the 
indicative data of display memory with the shift register inside data driver LSI to 
longitudinal direction scrolling, without updating the indicative data of the whole 1 screen 
like before. 

[0064] In addition, although this example explained the data driver LSI which builds in 
number of outputs 160 output, and the indicative data of 240 lines, about the number of 
outputs, and the number of display Rhine, it is considering the number of bits of memory, and 
a bit pattern as the configuration corresponding to it, and can respond easily also about other 
numbers of outputs, and the number of display Rhine. 
[0065] 

[Effect of the Invention] What is necessary is for there to be no necessity of updating all the 
indicative datas of the display memory of a data driver, in case the scrolling display of a 
lengthwise direction is performed, and to update only a new indicative data in this invention, 
since it has a maintenance means to hold the amount of scrolling displays, and the display 
address counter and the address translation means of shifting the display address 
corresponding to the amount of scrolling displays in a data driver. Since data transfer cycles 
are reducible by this, it is possible to perform scrolling actuation at a high speed, and 
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low-power-ization is attained. 

[0066] Moreover, what is necessary is to be able to shift the indicative data for one line with a 
shift register, in case a lateral scrolling display is performed, and for there to be no necessity 
of updating all the indicative datas of the display memory of a data driver, and to update only 
a new indicative data, since it has the shift register and data selector which shift the data of 
the display memory of one line of a data driver corresponding to the amount of scrolling 
displays, and are written in display memory. Since data transfer cycles are reducible by this, 
it is possible to perform scrolling actuation at a high speed, and low-power-ization is attained. 
[0067] Moreover, since it has the control means from which it is common, and one side serves 
as lead actuation and another side serves as light actuation in an address bus and a data bus 
at coincidence to the display memory of two data drivers, in case a scrolling display is 
performed, an indicative data can be transmitted between the display memory of a data driver. 
Since data transfer cycles are reducible by this, it is possible to perform scrolling actuation at 
a high speed, and low-power-ization is attained. 
[Brief Description of the Drawings] 

[Drawing ll The block diagram of the liquid crystal display of the conventional technology. 
[Drawing 2l The block diagram of the data driver of the conventional technology. 
[Drawing 31 The block diagram of the data driver of this invention. 
[Drawing 4] Explanatory drawing of the bit of a scrolling register. 

[Drawing 51 Explanatory drawing showing the display memory address and liquid crystal 
panel display position of this invention. 

[Drawing 6l Explanatory drawing showing the display memory address and liquid crystal 
panel display position of this invention. 

[Drawing 71 Explanatory drawing showing the display memory address and liquid crystal 
panel display position of this invention. 

[Drawing 8l Explanatory drawing showing the display memory address and liquid crystal 
panel display position of this invention. 

[Drawing 91 The block diagram of the address administration circuit of this invention. 
[Drawing 101 The block diagram of the address translation circuit of this invention. 
[Drawing 111 The flow chart of vertical scrolling actuation of this invention. 
[Drawing 12l Explanatory drawing showing the relation between the display address of this 
invention, and a memory address. 

[Drawing 131 Explanatory drawing showing the relation between the display address of this 
invention, and a memory address. 

[Drawing 14l Explanatory drawing showing the relation between the display address of this 
invention, and a memory address. 

[Drawing 151 The selector of this invention, and explanatory drawing of a shift register. 

[Drawing 16] The light timing chart of display memory. 

[Drawing 171 The lead timing chart of display memory. 

[Drawing 181 The data transfer timing chart of display memory. 

[Drawing 191 The flow chart of horizontal -scrolling actuation of this invention. 

[Drawing 201 The data shift timing chart of display memory. 

[Drawing 21] It is the block diagram of the data driver of this invention. 

[Drawing 221 The flow chart of horizontal -scrolling actuation of this invention. 

[Drawing 23l The selector of this invention, and explanatory drawing of a shift register. 

[Description of Notations] 

301 - An address bus, 302, 327, 337, 339,341,343,345 - Data bus, 304 - A data driver, 306 - A 
display oscillator, 307 - Scanning circuit, 308 - A power circuit, 309 - A liquid crystal panel, 
314 - Address administration circuit, 315 A column address, 316,331 *■ A row address, 317 
- Counter initial data, 318 - A timing-control circuit, 326 - An I/O buffer, 328 - Counter, 329 
[ - A column address decoder, 338 / - A memory cell, 342 / - A shift register, 344 / - A latch 
circuit, 346 / ■- Liquid crystal drive circuit. ] The display address, 330,336,340 - A selector, 
332 -- A row address decoder, 334 
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(57) [Sffi] 

l£&rJ$o 0 £fc N -r — ^ K7-f'<3 0 4(^i^^^!i 1 
>7 h 3 4 2X1 7^^i^f-^^v'7 



a a 




1 

IB7-* K9>T'<HU BftlB^ y**#fcBB*U$ixfc: 

* y (cm L-c«nE±ffi»«3^*«^- * co^^ 

fc7 Ku*«rflWE*»**y <DT Ku^idSESI-rsr K 
(tftfBJe^^-y co 1 7>r^tf>S^7-*S:tt* 

[fflt#«3] iWlE7-* K9>f»<f±, WIB±tttt«^6 
»»*ix^»»*lc»«?uxr Ku*R*«?5ilWBT 

So 

[«**4] *riB7-* K?>f'<», «wa±fifc««^6 

[ffll**5] mWsf-* K?>f'<M\ (WBfit»^»!ftSS/ 

[SR*3i6] BW&r-* K7^ll, dWE-htt»«!P^ 
[fit** 7] fltrfB^-^ K9-f^tt. SS^f-^ K7 

[fS*«8] ffirie^-^ K9>f^«t, lWIEJiffiS6«*'> 

i-5BI** 7 |reR0MM**3KR. 
[Bl**9] jftrlEx-* K?-Y'<tt, K9 



(2) #^^9 - 2 6 5 2 7 4 

2 

-mwk ft*^r-^ K9>f^n?-f 
io b<7>m^x*v - h-^f ^-sf^im^-t 7>r h-r^—^/Mf 

(»W<B»*UfcR9J] 
[OOOl] 

5&«#g?] y ammi 

K7-f '<LS I&tmAMMlIKlcR^S. 

[000 2] 

[£§*<7>&«] 04LCD^yhp-7/K7^^LS 
IT 5 -*^** (1 9 9 4^3^«c*#tfc0i:Mf^gf^ 
20 ^*H*^fr) ©P5 5 3WP5 7 4 i-IE*Stb 
TV^ffoH, K7^/<HD6 6 5 2 OS:fflV^^*OiK* 

[0 0 0 3] Hittfiejfe^^^eyrtjWftiK^^^fcffl 
[0004] ait, loiwtrKi/^, i0 2fi 

7—*^*, 10 3 ttfRMHB-8\ 10 4 flCPU, 10 5 

n^y. i0 6iii/O7^^, 107-1^61 

0 7-4r±**^*y &rt^Ufc7 — * K7-f^LS 
30 1 . 1 0 8 fl^SHHS, 10 9 ISfSfi/^yVTfcS, 

[0 0 0 5]H)2T% 2 0 1 fl«9ffi«filB]K. 2 02 
ttJKiH K7>T^OUMbI8S. 2 0 3-ld^2 0 3-4 
fix — ^ K9>f'*l 0 7- 1/6^ 1 0 7-4C0gfigf&@ 

4r«i-fW«i«^ 2 0 4 »X#ffilNMV^ 2 0 5 HjfeS 
[UKffi^SWSflE, 2 0 6flr-^K7>f^LSIfflO 
«JB«JE"e*)5o 2 0 7 0 3 iCjS-jS-LfcT 

K^MJit5TK^fS[H3S, 2 0 8I17K^ 
fSiUK 2 0 7X*7 Kl^SJW&frofciS^^y 0# 
7^7K^, 2 0 9 (17 K l/^fl(H8 2 0 7 T*7 K 
40 IsXfflm&'nitcm^^^V <Dti $T KU^x 2 10*1 
M«m-»1 0 3d^7-^ K7>f^LS irtSR^SJWfs 
«-ftfe«r6^>f 5 ^^flJftHUK. 2 1 1 (lAta^^W 
2 1 2«t*«T KU-^0»J»S:fT5»J 
ft ft-?-, 2 l 3iiS*t^f^^6iz)7n^d^p 
?7Kl/^MJ»t6IH«lfft, 2 14, 2 15Jl7iy 

^ft^-, m&mm<D&mik&Mmirz>Mmm^ 2 1 7 

na^r Ki/^^t^g^^y^, 2 1 8fis^ 

j/7r, 2 2 0flp<^ey x— 2 2ifit^7K^ 
50 t^7^?)07K^4:I«t5t^^, 22 2 



(3) 

3 

— *\ 2 2 4lif = — ^-C**Ufc3IRfS*, 2 2 511 
RAMcD^-^i? 2 2 6 teRAM^— 2 2 

ir^2 2 9^e><7)i^T-^^^> 2 3 1, 2 3 311^ 
WT — #& : 7*y?~fZ> : 7y?*m&, 2 3 2, 2 3 4fi^ 
— 2 3 5«^x-^l-S<5l>X^f B |gBj 

mj£&±f£i-z>m&mm\E\&, 236 ji^^igsim/E-e 

[0006] Kk\^ '&X<Dm^«}m^^TWiW~i-Z> 0 10 

(hit\ *ncpv<omm\z£Q ^y 105^ 

I /Or^M * 1 0 6 ti^h*r — Z K9>f'<L S I 1 0 7 
-1^107-4 <oWt^^ y tiftliflfcf^dsff 
6 0 1 0 5^e>-r — * K7^^LS I 10 7-1 

7^<b 1 0 7-4--CD^7 f --^(DflS®l&f^lCOV^-CSi^ 

-^5o cpui 0 4?i^^^y 1 0 si^uy — kt 
cpucd * k# t> at* y - K*>r * /u&nfrj-So 

#:tr. CPUI 0 4d*e>T r — * K7^^LS I 1 0 7lC^f 

hTKU^, W»«*3^fflASiX. — JL CPU<7) 20 
Ix^^^t^tJ^Ay^-^^^"-^ K^-f/<L S I 1 

60 -coib^j»!9jS-rc^x^^ey 1 0 5^**7*— 
*«r7*— * K7-T^LS I 1 0 7(D^>^-y IdSEiHL 

x-* K7-r^Ls i 1 0 7(Dmm^mm^^^xmM 

i"6 0 7*— * K7>f^LS I 10 7-1 ^6 107-4 
Wt, *n**t^/U^E«ffi«fc*+«#«*2 0 3- 

1H2 0 3-4 -Ci&S'^M-^ LTcoEHfie^ig; 

S£tlXl>6 0 ^(^fc^CPUl 0 4 fch(DT K^^M 30 
LX, 7*— * K7^^LSI 107-1^6107-4 
te<b*C7>L S I ^T^IrX^XV^^fiJ^LXl^o 

CPUI 0 4^^(7)7^ 7K^ 
f«2 0 7T*i#C0L S I <OT K^^if 5****0 

^2 0 9 te^y ir/W(DT Kl^l-'^J&bfcT Fl/^ 
-Cfc5o ftt, CPU10 4^^(D7^ hfH'^^ 
B*. 2 2 Kt^VSlHlj^ 0 7frh<T>u 

$T 2 2 1 SratR-r-So ^tt, *7^7K^ 40 

7=^-^2 2 3«^7 Ki^tcajJGSL*:^— ^ir 
* 2 2 5Sr#S!l^U I/O^S/77 2 1 9j&*e><Z>7>f h 
X~^^^^y ir/V2 2 9^7^"^S^il^-r5 0 — 
P')7KM7^'"^2 2 7(t WK^W 

/SLfcy- M»«:a«-rSo mi-Jet), i^7Ku 

5iKi-£*^««^-**>»K (AM) Sr^Po 
[0 0 0 7] £?c, t*— ^ K7^^LS I 107-1^ 
h i o 7-4tf^M ^ey tw«, llffi^^f-^ 



#HI¥9-2 6 5 2 7 4 

4 

2 2 9/^7^[h13&2 3 1, 2 3 3«^f-^« 
ttMMBlblHlK2 3 4X*^7 f -^l-»lCU/ciS 

fiiEftmJE2 3 e^rtSix, o 9&mm 

•r-6o ^w^^ssr Ku^{il^>)y^ 2 i 7-e 

4^Ucp?7K^ «*7K^) 2 18^tU^ 
^2 2l-ClR*ix, IBRl^-f^^f-^iS^y 
f@82 3 lfc^s^StLS. *aE(HiSl o 
ldR»3LT> tt/^;H0 9oy-HI, l7^f>f 

^^2|^(7)7^7^[E]3S2 3 1 i:7 5/flHlS2 3 3 Id U 
7^f<if2 14, 2 15^>f5y^S:«»t6^t 
X\ CPUI 0 4^6^T^-fe^t*^»^s«l'frU^ 

[0 0 0 8] 

ncrt/K-rs^fi^i^^x^^ffl^nxv^o m.m 

^^y^rf-^ K7^/US I irrtiS-re- h^m^f 

Hoxv^, i^^y^ttM,SM 

HdJSLXV^o 

[0 0 0 9] L^U «^^^y^ii/cf~ 
* F7-f^Ls i iffl^fc»f B s*^7Am ^ 

[0 0 10] 

ik-r&tztb, r-^K7>f^l:^^D-/^iW^ 

[ooii] ^fc. * K^-r /^t^^y i 7-r 

[0 0 12] *7t, zowf-^K7^^f^^^y 
l->EtL. 7K^^, 7^— ^^^**iiTfP]NFlw— * 

[0 0 13] f-^K7^^I^^^P"^ 

1^7^—^ K7^^wi^^ -^y (Dm^f-* %i£xw.%t 



5 

[0 0 14] 7 — f h*7^^(Dm^^^V 1 7*4 

^M^y td##5itfi^7 hU^^, 7 — ^ir ^£ 
^ofc£>. n— /W*^S:fT5B£fc:v':7 h \/*S*$X 
I7^^^7^^'>7ht5r^s-e#, 7— 

[0 0 15] £/c. "0007 — * K7-f/<(Df^y^!J 

tc£>7 7 ^—^^^^ffoWs^f—^ K^-f 
[0 0 16] 

[«M^H*o»l»] JBi ^HJfi«SrBl3 3&^ig l 9 £ 

9r*r K^^wsmasco^p y?m. mi out k^* 

aaMeIiS&£>:/n y^BI, HI l l Jl<t*^ p— jvW)Vf<o~7 
p — K Bl 1 2^e>H 1 4flS^ : e!J T 

^ £ h i/^^^p s>^Bk [Hl6(i^^y7 

*H-Ek H l 9t2$t*^ p— /vftf^oo^p-^^— K 
HI 2 ojl^7— ^<D->y ^ >y&7f:-tmx*lb 

[00171 SOli^TKU^/^, 3 0 2fl 

7 — *^*. 3 0 3 lifBHBKt-§\ 3 0 4-1 d>5> 304 

-4«^^^-y zftmvtcT*-* /<ls i, 3 

0 5-1 fab 3 0 5-4 n^r — ? V94'<3 04-1^ 
f)3 0 4-4 oBEKffi«S:^-r»J»fa^ 3 0 6 nm^ 
m^mmfe. 3 0 7 WtSfeSEEIiR* 3 0 8fi»*K7>f^ 
(Dm^lH]3S, 3 0 9ttjftii^*/K 3 1 Ofl^fflWf 

3 1 1 n^m^m(Dmmm&, 312117- *k 
1 m<Dmwmj£. 3 1 3 tt*M««-i--efc 

60 3 l 4 (i 3 0 5 ^ ^ p - yp t 
XT K^tBWtSr Kf*«3®[H3&. 3 15U7K 
U-*fSi[H]3§3 1 4T'7 KU*SJ»&ffofcS^^y 

o^7^7K^, 3 1 6 fir K^^wsma&s 1 4X* 

7Kl/^^MffofcI^^yOP^7K^, 3 1 
Wf-5§\ 3 1 8fl»MSlM 3 0 3^5)7-^ K7>f /<L 

s i ft&<numm^*±i&*z>#4 ^ >4rwtom&. 3 

1 9HAffiA*H»t6ejflft^ 3 2 Oil^T 
^o»J»S:ff 5*J»«^ 3 2 lfl^i:^7^^?) 
<DT?'txfa<Dui;T K^^S:H!HlPi"S«0«P«». 3 2 

2fl1r Is? ?(D®min%; 3 2 3llv'7hU^^(Z)v' 
^h^P?/^, 3 2 4ll7yf«t, 3 2 5 flffoP 0 Ig»j 



(4) 4#H|sp9-2 6 5 2 7 4 

6 

Affl*Sr«it5l/0/<y77, 3 2 7117-^^ 

3 2 8tt$^ffiOD K^«:4*t5S*7 K 
u*#£:/^ n 3 2 9US*fflODj7K^ 3 30 
nW£T KU'^^^7^^^07 K ^ 5 -fc 

U^*, 3 3 1 fiil^LfcP Kl/^, 3 3 2fiP^ 
T KUXfn-^ 3 3 3 fl7 = - ?X±f& L fciltRfs 
^ 3 3 4^7^7K^7='-^ 3 3 5fl7^ — 
^T^/dcL/c^Rfs^ 3 3 6li7-^^Affl^^IK 

10 ^67 — *irU>5^ 3 3 7flRAM<£>7 — 3 3 

8te;*^y-t/K 3 3 9H$*ffl©7-^^ 34 0 
Jlv^ h I'itXfiDAmJj&mifl-tZ'te Is*** 34 1 
H7-^/<X N 3 4 2 tt^ ^ P - /Hlu»JS ttf-^ 
b-fZ>is*7 h US***, 3 4 311^7 1^1/^^^ 
3 4 2*^^1^)7^/^, 3 4 4fl$*fflW7 
S^EHgk 3 4 5tt7-^ 3 4 611^7-^1: 
mbTJKfiJigibWESr^fiK-rsJKftiEftlHlK, 34 7 
MtMnblBlK 3 4 6 -C4fiRL*:«4K«i«E-efc-6o 
[0 0 18] ftlc, *HJfi^J^JKaffi»ilif^lc:ov^» 

20 Wf 6 G (H3T\ 7 — * K7^f^LS I 3 0 4-1 

3 04-4HfflA»^16 0*^*)t), 24 07^^ 
Wt^f- ? 6 fc #> . 2 4 07^fy<DM^ 

SriltSCi^Sp Ccofc&u 3 2 0 Ks/hX4 
8 0 7^>OM/^3 0 9H7 — * K^-f^L S I 

£4o;bv\ J1T2 4 07^ ><D2mmmmktez> 0 * 

7 — ^ K7^^LS I COp^^^^ey — <D7Zsfrj»T?± 
7y>( h/y — Kftflsfcfc* SRAM^fy^7x^i:t 

[00 19] £i\ ffi»t^^y7 Kl^tei^V^ 

30 ^{rfTp^coy- K/7-f hr^-fe^ftf^tcov^-citt 

M*f5o (CPU^) ^(Oy-K/7-<h7 

Ki^tt* 7 Ki^^/^ 3 0 1 SrlttAASix, 7K 
^«3ffiEl»3 1 4lciA**ix6o 7K^ffIIIIB3 
l 4T11, Sfi^/i^^»-r-SJErix-e*x^)Ba«tt:Btc:» 
JSL-C«$lfcti|»fit3 0 5--ia*fe3 0 
<SVNTT K^I-**U S#©7-^K7>f^LSI 
^r^irx^^^TV^6^J^L, ^^yiryV3 3 8(^)^7 
7i^7F^315, P!)7F^3 16C7K^f 
&&fT5 0 ^7A7K^3 15I1*7^7K^7^ 
40 -^3 3 4"C7 f 3-K*ttv SBtSTK^^T-^ 
I^tU^^3 3 6X«^ix5o 0>7K^316 
Hiru^^ 3 3 0X*51^$tt, o>7K^3-^3 
3 2(cA^-^S 0 -t: It, P*7K^73-^3 3 2 

tLt^J:^^ ^^ey ir/V3 3 8(^gff^^^5/ h^T^irx 

6ci:^-e#6o ^^yt^3 3 8i^^ti/ci^7 

— ^tt, 1 7-f ^07-^« 1/^^ 3 4 0 ^St^ 
50 X->7 h l-v 5 ^^ 3 4 2C07-^fl^ S/^IMIK3 2 4 
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So 

[0020] m^*x? *-ji--f%m&<Dt&mm 

D-/l/f^^ n— y^[D]^r^^ p — /V U ^ 

^f>S4 8 0 7>f^ *Ky h*3 2 0 Ky HSrRJfc*- 
-5fc«)^tt9 fcT-y K p— /K&rnjfci2 try h£^K2: 
fc<5 0 BUfcl 6 try hCOJX;? D-/H/^^rot*y h 

/kS. ±ft2t'5/hDl, DO*****— /K*|n|«:^ 

[0021] #7*— * K9>f^LS i (nm^t^ 

y tWiihs**/i'<Dmmfaw<Dffl&&m5, me, B7," 

Sj8i^-r o H5«T*IrIx Bl6tt±*rpi, B7H£* 

ft, H8tt**re»^^ p— /^5*^«r^L-cv^ 0 

/<ID. 0<Dj^g*£cD^/^-- >" ABC" , M X 
YZ" ^TUlIl^^o-yWU S*^* — V XYZ" 

D. 1 <D^®i$<£>^^"* — V" ABC" , " XY 
Z" ^JhfllJtCJX^P— /WU — ABC" fc£ 

f-^K7>f^ID. 0(D^®*S^ib-r-5o B17T- 
tefe*ffl^;**p— /W-*Ci:-C\ 7*—* K9>f I 
D. 2(D^^«(7)^^^ — V" ABC" ffitzm\ZX 
/WU ^^>°* — ABC" — ^ K9^^ 

id. 0<a»^««u:»firt-5 o EI8-e«**ffi](c:^^ 

P — J^i-^>^tX\ 7*— * s< I D. Otf^^IJgc 

— ABC" dS*flJJC^^n— ^ 
a** — ABC" Hr-^K7^^ID. 2 <£>^^fg 

-Zfr&y*—? K9>f »«L s i (omx-yy b-t&^t lc 

[0022] m^. v-^<nmm^^^xmj\ir 

& e mi l \zM*2 p— /wibf^o^^P-^-Y- h£ 
^-f 0 S^l-C PU/Ci^^^ p— p— y^rn] 
^^^p-/H/v?^^(^^Stt-5o #Cl-* ««TKU 
£T Ku*3EJft[E]&fc:** p-A-fi^iS^-T 

l^Lfc;*^ p— /Hhf^-eii, y^— * K9>f'< i d. o 
©$^ft«©g*/^-y B xyz" (7)^^— 

x— * K9>f/M d. i^*#^*y fccaw-aiMis-o 



(5) #l?9-2 6 5 2 7 4 

8 

mm±#<Dx * p -/^ssitr-e* £<> 

[0 0 2 3] tfclC, 1312, HI 3, IDl 4£r/B^T\ 

[0024] 0i2tc^^p —/\s&ft o tfttommr K \s 
S I tf^^^-y 13 2 4 0 7^ytfcSfc^ ^^eyir 

/Koo<>rK^tt" o" a*e>" 239" £-c£&6 0 

10 U*" 0" d^fe" 2 3 9" iCTK^MHT^^V YTy? 
t. " 2 3 9" (D&IS" 0" |Cl6*!>y^iMfT 

7K^" 0" 0^7-^, 27>T^@l:o!>7KU 

*" 1" <oSI^-r-*£ft!K KfttHSSir, 2 4 09 
^fy||:^7K^" 2 3 9" co^-r— 

n5o 0*0, a^r tr>*<n%)Mi&n" o" 

(07K!/^(^Lor>7Kl/^fi M 0". 27^Vl^) 
20 2 4 0 7^ ^S<?)7 Kl/^ll^tn ^7 K^tf' 2 3 

9" ht£%TY*u*mmhY$*ff0o 

[0 0 2 5] mi 3^±^rp]t-2 9-O^^P— /VLfc 

R«$n, 7K^ B 2" ^bTK^ffl^^^hTy 
lfi»C" 3" 2 3 9"/' 2 3 9" W»C«" 

0" , " 1" ^M5^7 ^>^©jf^^ff CC0fcA6, ffi 

*^*/^<o*«r4i 9-r>gi-fip ku^" 2" 

<£>^7*— 2 9-f>-@lCfiP ?T KU7" 3" CO^ 
30 ^-^ir/.ct), 2 4 0 ^VglcteP 

?rK^ B 1" co^^x— ^^^^^ttSo 0*5. 

P> 2 4 0 9>f ^BfWt^T- ^^_b^[pl(^2 9^ > 
WhlXi^t6C^^#6o 7K^ 
3E*laIK-C«, l7-fyBW7K^I^Ln?7K^ 

2", 2 7^y@(07K^{^lO!>7Kl/7 

3" . J^^^IHItlc:. 2407-f>@O7Kl/^|: 
SLp^K^fi" 1" i:fc6T Ki^**" +2" v- 
7 h-f-^ (" 2 3 9" <^*(3" 0" h) r 

7-^^7^t^t6CH^5o 
[0026] 014 HH1 3^a**§fe«wT^rpI^4 
y^^p-^L/c^(Dl^7 K^*9^ 
^4e^M^^r^ 0 i,T7Ki^^^ r )^(i7i/-^ 
«^40»Hll[tt" 2 3 8" (^R^Six, T KU*" 2 3 
8" ^f)7K¥Sit^')y|>7$/7 P U WH^" 2 3 
9" . " 2 3 9" CO^fi" 0" , " 1" {Z-mhXVl/f 

50 H:|iP?7K^ B 2 3 8"0^7^, 2 9-f> 
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B^Hd >7K^" 2 3 9" ©S^r-^i4*), J£A 
Rt>|P]*Si-, 2 4 07^y|l:fia^7KL/^ M 2 3 

y^W$^T-^^TMI:4 7^f h ITS 

tt, i 7>f ^ l©r K^i:Sttp ?r K^tt" 2 3 

8", 2 7^>IOTKV^I^LP[>7K^^fl M 2 
3 9" , EJMfcnttKKU 2 4 07>fyB©7K^l:» 
In^TK^If 2 3 7" iiSTK^t" -2" 
(" 0" 2 3 9" l^'>7 h) T KU 

[0 0 2 7] o£ 9 , {U12, [313, B114 \Z.7jk L/c 

+" . r^f^i^^^ n— /wi- ttx, mtenm?*; 
#&>6o r c ^ssgrete, 0-1 = 239, 239 + 1 

fit, 5 + 5=10 ORgSrffV^U^r Ki/^* ? 

>*(D*nmmz" 10" ^t5 0 *fc. 8We«o*#tk 

U^^^V^OlO^ffi^" 5" T% T*^lC10 7-fy 
p — /^T6<b^fi. 5-10 = 235 (-5) 

[0 0 2 8] tfctd, ^ n -fV^(D"f— ? K7-f'* 
LSI(DiM^t6 0 H3lC*t7 HU*«3S|gR 
3 14^P»4^0'y^i^i9, ilOteto El 9 
T% 9 0 1li7K^f^-^ 9 0 2 «»J»^s-g-^fig 
HISS, 9 0 3fiUv?^^7 7^fs^^^lHlK, 9 04 
« 1^**7 syfUK, 9 0 512 1 6 fcT<y hco^^ p — 

0 7WT KU**!fe[Hl&-e&5o il0T\ lOOlte 
^V^ — ^[nl&g, 1 0 0 2, lOOSI^HftLf-^ 

L^^^iOxy^- Klfi, 100 4, 100 5, 10 
0 6 EIIK, 1 0 0 7li$^7K^?^«]«l 
ffi, 1 0 0 8 fli^7 Ki/^i7i)y^^MMt5 
1 0 0 9te7~* K7^KHffi«iw#J&L 
fcPn?7K^ lOlOdSSS, lOllllf 
^7K^*!)^'>7hf % 1012fl»#7>f>t 
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fc»SLfc*IHk 1 0 1 3tt**«-Cfc* 0 
[0 0 2 9] C PU«^^ p-/H/^^ 9 0 5(07 K 

r K^^»aiHii»3 i 4m ^^o-/v^^9o 

SCOT KU*£T K^73-^9 0 1^7=i— KL$J 
fflfB^fiKIU»9 0 2T-£/*Ufc7y^*^ V^ff^ 
9 0 8^P>^^7ixf{lt9 0 4^U 7 — * 
^^D-/VI/^^9 0 5|:77ft6o 7K^t 
&[h]3§9 0 7T'I1t-^ K7^^<Z>EHflrBSr^-rLS 
10 1, Ot^^P-^I/^^QO 5(7)^^n-/Vi?5^ 
7K^301^7^7K^315 > o^TF^ 
3 16, S**T K^^^^ 3 2 8 <D*J»!ffi&R3£-t- 
51^7 Vl'XlJ<?^?$}mm3 1 7Sr^fi6fSo *SS 
/«*/Vtt3 0 9(i3 2 0 X4 8 0 Ks> hT'fcD, 7 — * 
K7-f^LS I 3 0 4<7)f-^^li8 tf y hT&Sfc 

T*ife5 0 ^7 7^T Kl/^ 3 1 5«SEBffcBJ-»iCUfcL 
SI, 0(w^<5v^T^>^— K$tl/c^>^— Kffll 0 
20 0 2 t7 Ki/^©Tffi6 ht»*L4fi8t6. 

x^»*tt, ^#jiciae^nfc7-^ K7-t^ls it* 
i-en" 20" ^«St-r6Si»^fT5o Tflt2 7>fy 

#^p— jV-r&i^^^ ^^P-/H/^^ 9 0 5I^ 

^^^7-^ 9 0 6 Ki^*;fr £ V^IOJJMS 1 

0 0 7 1 0 0 6tf LV^^T F^*!)y 

^W3 17^gf5o ^ e>«w. 7K^301^) 
±fi9 h tEtffiil-»j£ tfcL S 1 , 0l££<5l^ 
30 X^->^~ K^Hfc^iVn— Kffil 0 0 3£^3£l 0 
0 5tSg Lf-^ K7^/WiHimitI*P 
?7K^l 0 0 9itat5 o ict^Sli, _L«J 
tcgae$n/c7-^ K5>f »*L S I -CfijRJf Srtrto-f , 
Tfl'Jt-SSe$tt^C7— ^ '«L S I ~Cf2" 2 4 0" 

$r«fft-s^^tT5o **sioo6m -h^r^^ 

*^p — + " , T^f^cOT,^ p — /W3" £ L 

T, mffico^^T K^*!?^^^? M1 0 0 7I: 
^^p-/H9 0 6^S§U /vSTfTPiRU^ 
Ku*;&£>'*a>5':7 hilOll £r#:a66o S 
40 gs§i o i ox*n, 1009 ts^r 

K^!)^V7 hilOll SriSSLbn >)7K^ 
3 16*4fiKt5o C^^afm 0- 1 = 2 3 9, 
2 3 9+ 1 =0 ir-T^o KS^I O 1 3Tf2, K 
U*jj$l/?i/-7 hilOll &Btn*T Fls-XXP^fi) 

mv o" ^^>- 239" izttf&isit&mn&ft^ m 

^7Ki/^*!>y40ffl«4:4fiS«. ccco«»-ett, 

0- 1 = 2 3 9, 2 3 9+l=0tf6 o ^<DX 0 \^ 
&ZkX\ ^ ^ p -;vtH»l6 L/cS^7 K i^^ * i> y 

50 [0 0 3 0] 7 — ^ K7-f^L S I ©ffl-C(0«^ 
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7*-?<Dmmz.o\<^XUWi-Z>o 05, H6t?^LfcJ: 

h-T5fc£>, JiffllJco-T*— * K9>f '<LS I irTfi'JcD^— 
* K9>f '<LS I ^t^f-^^^t^C^ W 
^n— y^^SrfT5o H5<DT;*7l«]co;*^n-- /v^^co 

±«f-^K7^^LSI (ID. 0, ID. 2) 
CO" XYZ" *S^t5flil»»»OS/f o 
— /Pt5ri:lfTflJT- 9 K7-f^LS I (ID. 1 , 

ID. 3) {cm^-ffc&Wi-tZo ^ycoy 

-K/7>f hftfrflBl6, HI 1 7 [C^rt^^CO S R A 10 
M-f y^7x- *<D*-f * >-^Xfc5 0 fifcoX, 7-Y h 

«FimtDs. *-^k»b tDHtanjai-s^iidsfcij, y 

ilJ£B*BBtOE. tH^^-^mW t0H^#ffi-T5 o ceo 
T Kl^*'**as#ilft:io07*— ^ S I 

7^f^LS i co^y con Ku^^-^n-enpci- 

/V*" 2" i^LT, _L«E@ (I D. 0, I D. 2) CO 
famWr—? K7^^LS I cotei£^-^con ?T KU- 

o" , " i" co2^-rv N rfflgae (id. i, 

I D. 3) cDgJ&ffi'Jx-* K7>f/<LS I co^i*^-* 
^p^rK^t" 0" , " l" ©27-f>i:45, 86 

oX, HI 1 8{d^J: PUfl*kP K^ M 30 

o" , " i" ©2 7>fyorK^is»S*lx, 
fef?V\ 7 K I^^f i[3K 9 0 7 XliSf ^ 1 0 0 5 -e 

cot y^xmm&fttifo^bx^ft^mktez* 

[0 0 3 1] fil, ±JjfaXi? a -/^m^cDm-Sr, X * 

P-^f" 2" {w2tLX, Tft'Jga® (ID. 1 , ID. 40 

3) tommm?—* k?^/<ls i<Dte^-*con? 

T Kl^tS" 2 3 8 M , " 2 3 9" CO 2 >\ -hfflSBE 
■ ( I D. 0, I D. 2) <DgEHH'7 !r — * K7>f/<LS I 
COteiH^— ^COp ?T fc" 2 3 8", " 2 3 9" 

W27-ry^:^6 0 S£oX, HI 8i;i*H-J: 51-CPU 
^&ta #T KWJ* M 2 3 8" , " 2 3 9" CO 2 9"f ^CO 
TK^^^tL, mmmy*-* K9>f'<LS IW 

SMJr-^ K7^/<ls im OEfB^l-HJB 



ii#OWEft^{C^^DOEft^|^K8U-C7-f 
hiW£fri\ 7K^^M9 0 7T1i(8ff 10 
0 5W7 Ku^^ftSrtTfcfeV^t-ClltTRrflB^* 

[0 0 3 2] cco£5t-, ^^-r — * SrteaM" 6 C <*: X 

2 ^CO*^ n— yl^^Xte 2 ^OT-^ig 
i£, n 7-< ^ D-^^t*Hn 7^f ^cof-^ 

&m&ft5tdrt-?j:\<\ z 5>t-. h/y — k*>t^ 

[00 3 3]^ix, cco^ffa^^-^^^^^e 
yjw*#i&tpi: llfffiw^^n— /i/*^s^Ti"-5o - 

/l^^Xte 2 7>f V^cO-r — ^<f£i£, n^>T^CO^^n 
v\ 

[0034] m^, «^^p-^co«jm-ov>xKw-r 

5 0 ID 1 9lC^^ o-;Htff^7a- h £ 

-f^L S I rtXco^T^-^cOv^ h^rtT^o ^Lt, 
^^n-;Vt5:K'f-^ K7^^L S I TfiXis? h 

/MftflsW* 9*— * K9>f'< I D. 2co^£gigcCO 
^^^-^" ABC" co^t^— 7*— ^ K7>f 

^id. OGos^^-y tw^-f-eifcf^xfc^o S^Jw 

[0 0 3 5] ^(C, m 1 5^rffiV^X, ^^7^— *<n"r — 
? K9>f S I rtWi/7 M!j#lcov>Xl^0^-r5 o 
Hll 5f;£-feu^^ 3 4 0 <h >7 h Uv 5 ** 3 4 2 cof^^a 
^MitfeS, m 1 5 X\ 1501-1H1501 
-1 6 0. 1 5 0 2- 1H1 50 2-1 6 0, 1 5 0 

3- 1^ 1 5 0 3- 1 6 0, 1 504-l^bl50 

4- 160 «^^IU8SX. 1 5 0 5- 1H 1 5 0 5- 

i6 0ii7ys/7 p 7P^/tfc5 o ^-r 

3 i 8-e**ufc«mi«»3 2 2icj: 19. iKinei 5 

01-1H 1 5 0 1-1 6 0 Sr31«ttlBlw L. iHR[h1 
81 5 0 2-1^5)1 5 0 2-1 6 0, 1 5 0 3- 1^ 
M 5 0 3-1 6 0, 1 5 0 4- 1^5) 1 5 0 4- 1 6 
0tt^i»«^ffi|Ci-6o 7y^7D^1 5 0 5-l 
^)^5) 1 5 0 5 - 1 6 Oco-r — ^A^Jti, ^^e])±^3 3 
StoT — f&KjlWRkteY), '>7h^PiX^3 2 3t 
;rf^E-y irA-3 3 8C0 1 7^^^T-^l:7yft 

[0 0 3 6] WC, ^[6j^^u-/lx(D4&^ > SKdlK 
1504-1 1504-160 SrSKKlB^ il 
1501-1^5) 1 5 0 1- 1 6 0, 1502- 
1^5)1 5 0 2- 1 6 0, 1 5 0 3-1^5) 1 5 0 3- 
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16 0lWlR«ffi|^t6 o 7y^7D^1505 

- 1 fab 1 5 0 5-1 6 0<Dy*— ^A^te, ££m<07 V 

6 0^) <bft«9, ^7h^Dy^ 3 2 3TT-^lr 

^D-/l/<7)#-£\ »«IUI»1 50 3-1^1 50 3- 
16 0 SrSSMfcflBl;: U j11R[h]&§ 1501-1H15 
0 1 - 1 6 0, 1 5 0 2-1^5)1 5 0 2-1 6 0, 1 
5 0 4-1 fab 1504-160 Wt#HMy*tRfci-*o 

^7ny^l 5 0 5-1H 1 5 0 5-1 6 0W 
X-^A^fl. »7yy/7D S /7 P (OaMAM 
ffi (7i) 7/70^^1 5 0 5- 1 6 0G0^— ZXJin 
7y^7oy7'l 5 0 5-l«) t * 0 . '>7 h 

^d^ 3 2 3tf-^^i:v7 h-f-actas-es 

[0 0 3 7] £e>|C, ^>f^y^l»e§3 18^4« 
Ufe»J»«*3 2 2ia^ S^lsJKl 501-1^6 
1501-160, 1 5 0 2- 1^ 1 5 0 2- 1 6 0 

Sr»#y*iBt- u msmn 1503-1^1503- 

160, 1504-1 1504-160 fi^ilJRtt 
®{-i"5o 7!ly^7oy7 p 1 5 0 5-lHl505 

- 1 6 oay^— *tt«m, ^^eyt;V3 3 8lrffl^$ti 
5/7 h$tlfc>7 h 3 4 2(^)^7-^^^^ 

[0038] mn*7*—#i/7 h^^-r 5 ^y&m 
2 0 id^t g cpua>e><z> — DgcDOEfg-^x-^^ey ir 

^3 3 8 0>S^-r — ^Srv^ h Uv*** 3 4 2 {31^ 

h I^** 3 4 2<Dis7 htb^tT^o "OgcOOEff 
-^-Cv^ h Ufc>7 h l^** 3 4 2 <7)^^v^— ^ £^ 
^y^/W3 3 8tC§£&^l l/<Dl&^ i f—?<r)i/-7 

ff^o CPU^^TK^IiD^rK^r 0" ^ 
<b" 2 3 9" *"C*R£U T K^*K*IhIB9 0 7 CO 
SS3MS1 0 o s^M^SrfTfejfev^SI-SJftii-SCi: 
T\ HocO^— ^ K7^f^LS I 3 0 4- 1 304 

[0 0 3 9] K7^/US I <£>H8-C*CQ^ 

h-T6fc*!>, feM<D^r-? K7>f/<LS I ^fefJWr- 

* K?-f /<ls i wibt?**^-****-*- S^i:^ 

^fi'J^— * K9>f'<L S I (ID. 2, ID. 3) 
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CO" ABC" SrS^i-S^Hftffl^S^-^tt^^n 
— £T*;£ftiJ^— * K7-Y/U S I (ID. 0, 

id. i) [^m^'r— ^tm^-tho /V*^ 

oco-r — * K5>f '<L S I F^-e— ^co-r— * '<L 
S I ^y- KLfc**^— ^Srftfc&fl)^--* K7^^L 

So «^r — ^fip->7 b&Tfife^ 
9*— *<Dtej£ft'], $M!^7-^ K7^^LS I co;*^e 
10 y <DX?J*T Ku^tt-tix-PttlRlDfcftao o*8,.4s 

^p-A-g" 10" 
IT, *ffliJEe ( I D. 2, ID.3) cote^ij^-^ K 
7^^LS I CO^iH-r — *(0# 7 2±T Kl/^llr-^^ 
*^8 K> ht*fc5tfc2/W K'$)6, M 1 8" , " 
1 9" G0 2#^, £ftijg£@ ( I D. 0, ID.l) 60^: 

^fll?*— * K7^^LS I <7>tei£^-*<7)#=^:r 

1 8" , " 1 9" <D2# : 7J>skteZ> 0 t£oT, g| 

l8WtJ:5^CPUH*7ArK^" l 

8", " 1 9" CO 2 #7 AGO T KU*0qfS£*U 
20 ffld-T*— * K9>f'<LS I T'liOElffl^LXy- K 

LSKU OE|gtW^ffltT7- ^J*_he0x — * 

•9, »*<0WE«»lc:*b!0 OEfi*lc|^»!bX7>f h 
ttfp*rffv\ r Ku^JEUlliI»9 0 7TliifSl 0 0 

4 -co r k mmzftfrte v > c <h TUtT^rfli £ & 
[0040] ^m^^^—^m^m^ 

p-yug" 1 0" (CxtLT, £{JNEB ( I D. 0, ID. 
1) coteilffi!!^— ^ K7>f/US I ^iH^— #<D337 
30 ATK^tt" 0" , " 1" 60 2^7 7^, ^#JgfiB (I 
D. 2, ID.3) (OS®fflr-^K7>f/aSI(7)^ 
7^©Dr>TK^t" 0" , " 1" <D2%9J±kte 

6o HI l 8 (r^i-i 5 i:CPU^t)*7A7 K 

u^" o" , " i" <0 2j3 7J±<nT Ku^sftsjBSSix, 
feiM'i^"^ K5-f^LS ITOOEflf^l^fflLTy 

-Y/USim OEfs-^i-l^fflbT^-^^^ico^ 
-^^sy^y td7>r h§H5o wOO0#t)^r6]^^n- 

/v/S^^ra«tw. ^-^te^i-pso. ii^t cow e 

* KSMIIi» 9 0 7 1 0 0 4 T^T K L-^K^ 

[0 0 4 1] ccoi: 5 ^7-^Sriit6cK* 
2^M h (16fc>h) (O^^ u— ^S^"e(i2^77 ^ 

^ ^^rtT 5 7cftT J: V \ 7 >f h/ 

y - Kim * /wftrawwiff 5 Tt^-^teig^ 

[0042] L"C, ^ (D&ffiMm^- ? * ^ 
50 y i pfffico^^ o-/v/^^s^T-r6 0 c 
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—/Ism^X'tt n$7 J* ft <D7*— ft b tctfX£ 

[0043] *mnmx*nmjjfa<nx * * -^m 

LTI»^^ -=e y tn&T&f—* Srx — * K^-f^< L S I 

[0 0 4 4] (Si, *3SJfi«-e«. fflMl6 0ffl^ 2 
4 0 7>f yolfSf- ZZfoM-tZy*— 9 K7-f^LS 

tt, ^^ey^br^hlk, try M»a**tt^»je:Lfc« 

[0 0 4 5] ftlC. **WOfB2^iafi«^oV^|g2 
1. 02 2, {212 3*ffiV^TjSWtSp *H«S«tt, * 

[0 0 4 6] mz it±m&7*4xyi"((nmf&w. B2 
^^^>7h u^^^t'p y^Bi-efcSo 

[0047] E121T% 2105-1 2 10 5-4 
Hf^^y^rtlLfcf-^ K^-f /^LS I, 210 
5-1 frb 210 5 -4^-7*— * K^-f 104-1 
H2104-4 OEKffiB«r^««p«.*-e*)-5 0 2 

1 1 4fcfcffl»fs*3 0 5 ^^p-yvfflail^ltr 
K^*i»t57 K^^fllHlK, 2ll5U7Ki^ 
^fi[HlK2 H4T-7 K ^xfflm&ft^fcm^* * y 

<£>#7^TK^*. 2 1 1 6 I3T Kl/^WS[H]SS2 1 1 

2 11 7fi^^p-/H^7 K^^-)^HK 
•*-6M*MH§\ 2 1 1 8ttfH«PA*3 0 3^fc-r-^ K 

2 1 1 9fiAa^«r»J»-f-5»J»«-&. 2 12 0 

t±^r Y^*(oum*ftoumt^, 212 

2 1 2 2\ttu?#<K>mmm^ 212311 

'>7h^^^7^P^, 2 124(i77flf 
4§\ 2 12 5fiffififfi»OXtt<kSrffil»"rS»J«fS"g--e 
£>6 0 2 12 6 ll7-^^AtHAS:SJ»t5 I /O^jy 
7r, 2 127tt7 f -^/^ % 2 128(^/Tffl(DP^ 
TK^Mt^TK^?^, 2 129te 
S^fflCOu ?7K^, 2 13 OfS^^T K^.* £ 
7A^5)©7 K^SrlRtSt L/^ 2 l 3 1 (il 
RLfco!>7K^ 2132llnr)7K^73- 
^213 3«x="-^-e^LfcStRI§^ 2 13 4 
l^7^7K^7^-^ 2 135tt7 3-m^ 
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2 l 3 e^-r-^coAtB^^al^t-^)^ 
-^tl/^^, 2 1 3 7 teRAMOv*— 2 138 

te;rf^ryir/K 2 1 39(i^ffl(Df-^^, 2 14 
Olrtis? bi'i?x*<DAmt)&M9l-tZ>'Ki<'**s 21 
4 1117-^^, 2 142fl^^P-/ViHMLT 
^^^htS^h^^^, 2 143«v'7h 
2 1 4 2^fj(Dt/Ti^7-^/^, 2 144 

\%w^m<oy s/^mas, 21451^7-^, 214 

10 iEIUjlelBg, 2 14 7 Wffi^^lblHlK 2 14 6 *T?£fifc L/c 

*kji*r»«e* 214 snm^—^^y vm^-? 

UXlhZ> Q 

[0048] m^, *mm0i<DWt£kmmmmzo^x®L 

W-fZ>o HI 2 1 T% 7 s — 9 K?>f/<LS 12 10 4-1 
rt*£2 1 0 4-4ttttJ*»dS 1 6 0*T?fc?), 2 4 07 
-O'^f-^^Wtet^, 2 4 07^^M 

/^/wSrigSj^SCir^T^So cofc£u 320 Ky 
hx 4 8 0 v^XD^^<^/V<S 0 9H7-^ K9>f 
LSI^Ml\ _hT2 4 0 7>f ><D 2W\ffimmkte 

20 60 9 K7^^ls i ^i^a^^y ^<07>¥j± 

[0049] mm&m*<**y r k^i^7^ 
Mi-6 0 (cpu?) ^p)OV-hy7^h7 

Kl^te, T KU'*'** 3 0 1 £rii£TA;>j£*U 7K 
U^»3aiElj»2 lr-l 4l^A^$tt5 0 T Ku^WSIeJK 

2 1 1 4m m&'^Mctt-rzzti^tinmmtiLm 

\Z.ttJ&VXmMLtcfflWiS^r2 10.5-1H2105 

30 ~4\z.m^^xr Kl/^«ftU §#<0^-* 

/US I ^T^ir^$tLXV^5^flJ^b, ^^yir/V2 
1380^7^7K^21 15, D|)7K^211 
6 IdT Ku*^tfc£fr 5o ^7A7F^2 115(W 
7^7 K^^-^21 3 4X'7 3- K£*t, ^Si" 
57 K^W7-^»tl/^^2 1 3 6-e5!tR£*L 
£ Q n^77K^2 1 16(itl/^^2 130TM$ 
ft. D!>7K^7P^2 1.3 2(iA^t5o 
X. o ?T KLO^a — £f2 1 3 2T?tt*HE-#* 57 Kl/ 
*co^— hUM* i#ilJR£ft6 0 cixia 9 . ^yir 

40 ^2 13 8<D#f^(Dfcf jy h &r T 9 ir *i"<5 C t . 

7«^y-fe^2 1 3 SfcftWSftfc**^-- l7>f 
lsj&<OT : —9i£'tel'## 2 14 0^1tV7 h Uv?^^ 

^^214 2 (D7*—# 73/ ^@B82 124C7S/fJ 

*U ^JKSj[elK2 1 4 e-C^^-^^WjSLfcjSS 
■B»mffids»«$Jx«E*^/u3 0 9lcW^$n5 0 

[0050] ik\z, mfft&x? *—si<"tz>m&<DffimW) 

50 ^1^, ^^P^Ml7^vS4 8 0 7-f^ *Ky 
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ht3 2 0 Ki/ h^»t5fcJ6l^9 *^p 

!/h«9Sm H4i:^tl6^iyKOifiltf*)5 0 
[0 0 5 1] £-7*-* K7>f^LSI O^^^y fcfl* 

5, 136, B7, m%K.m-i'm&bt£Z>o ceo J: 5 [d* 

*2, ii^»j^ix^D, r vis^mm&z i 

14I4B9, Hl0lc*LfcIrtt4!l, 7*-* KtM 10 
/<L S I OB-e©*»f- *<£>$Ki£t>|g| 1 8 td^LfcH 
103a^I£H«T<fc3 0 

[0 0 5 2] $§oT, HfcfrrnJ** □-/V^^ffpl 
n 7>f ^ p -/^tfi n 7>f ^07" 

* ^^f^^idfr 5 it * temv^ * ^ £ 

[0 0 5 3] £fc, ff*^^— ^CDteiH^. 2 7-f> 
CD 7,^ n— vO^T^-eii 2 7-f ^^CO-T — ^Ki^. n7-f 20 
V(D7> ^ P "/^/Ftli n l/ft<Dy*—?fcm%;ft 5 

[0 0 5 4] #CtC, «>^^n— /K^lbm-Ol^aftM-t* 
6 0 13 2 2[r^^^ p — /UW}ft<Dtff(D7ti— 7^ — b& 
^"fo *Wi-C PU^^^ p — /Vft<b^^ p — /l^fa 

-Y^L S I ©WC©S^f-^©i/7 h£r?T5o ^ti 
12; 0 7ic^ufc^^p— ^Sjf^T*«, 7*— * K^-f 

id. 2 (Dm^M^^m^^^— abc" com^v" 
-^^ f^^K7>f^iD. o^^^y^t 30 

[0 0 5 5] El 2 3 £fflV*T, W^f—fto*?— 

* K9-f S I fab"f—# K7>f^LS I F^-e^v-^ 
hibf^ot^TlfcOT-f 6 Q 0 2 3 f2ir U>7 * 2 1 4 0 £ 

h i/^^ 2 i 4 2<nm$tem$mx*ibZ>o mzz 

T\ 2 3 0 1 - 1^^2 3 0 1-1 6 0, 2 3 0 2-1 
7^5) 2 3 0 2- 1 6 0, 2 3 0 3-1^5)2 3 0 3-1 
6 0. 2 304- 1^5)2 3 0 4-1 6 0, 2 3 0 6, 

2 3 0 7 (2iltR[e]E§T\ 2 3 0 5-1 frh 2305-1 40 
6 0*2:7 y ^7no^-efci 0 

[0056] m % ^ymmm^- 2118 -e^/s l/cwj 

»lff 2 1 2 2|c£ 9, XKIBIIS2 3 0 1 -1^5)23 
0 1-16 0 SriltRttffilc: U aiREHS 2 3 0 2-1^ 
5.2302-160, 2 3 0 3-1^5)2 3 0 3- 1 6 
0, 2 3 04-1^5)2 3 0 4- 1 6 0, 2 3 0 6, 2 

3 0 7te#m$lWM\Z-fZ>o 7y>7/7P^2 3 0 5 
-1^5)2 3 0 5- 1 6 0(D7-^A^I1 ^^eyir^ 
2 13807-^^AMii:*^ v^7h^D7^2 

12 3T^^y i? A' 2138^17^ >ft<Dm^7*—f 50 
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